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Quarterly Narrative Report 

August 1 to October 31, 1938 

Introduction. 

Most of the last quarter has been spent in finishing up field work prior 

to my transfer from Des Lacs Refuge to Seney Refuge. 

After being transferred to the Seney Refuge I spent time in getting 

acquainted with the nature of biological development and aspects on this 

refuge. Unless otherwise requested, I do not intend to write an individual 

narrative report but will contribute to the quarterly narrative report for 

the Seney Refuge. 

Cover Type Mapping—Des Lacs Refuge. 

As explained in previous reports, cover type mapping was not carried on 

on other refuges, with the exception of the Des Lacs Refuge, because of lack 

of suitable personnel for doing this work. Later in the fall it is very 

probable that Mr. Hammond will continue the mapping work at the Lower Sourie 

Refuge. 

At the Des Lacs Refuge considerable time has been spent on checking and 
a 

doing cover type mapping with/CCC enrollee, V. G. Krebsback, who has been 

doing an acceptable piece of work. However, after checking cover type maps, 

it became evident that regular checks on Krebsback's work necessary so as 

to correct occasional faulty slip-ups. Further, Krebsback is not well enough 

acquainted with marsh plants to map the complex mixture of marsh plants 

found in pond-site 7 and 7a. 

Cover types used in this mapping were broad, with specific information 

y*- of 



about individual types explained in notes. (See enclosed sample maps and 

notes.) 

Botulism. 

Outbreaks of botulism have occurred in Des Lacs, Upper Souris, and 

Medicine Lake Refuges. Lower Souris, Arrovmood, and Lostvrood Refuges were 

bothered with botulism. 

Des Lacs Refuge: The drying up of the lower part of the Upper Des Lacs 

Lake has cut down the ravages of this disease to a large extent. Pond-sites 

3, 4, and 5 had slight attacks. 

Upper Souris Refuge: Slight attacks of botulism occurred near the dam 

in Lake Darling. It was interesting to note that only a few dead birds were 

found in the upper reaches of this reservoir lake where there are dense beds 

of swamp smartweed, (Polygonum muhlenbergii.) 

Medicine Lake Refuge: At Medicine Lake botulism continued to be one of 

the most serious outbreaks that have occurred in this district. The signifi

cance of an intensive marsh and aquatic planting program with reference to 

botulism has been discussed in previous reports. It is probable that there 

will be sufficient concentration of toxin to cause outbreaks of botulism next 

spring. 

Biological Improvement Work. 

After a conference and field trip with Mr. Dougall a biological improve

ment program was drawn up for the Upper Souris Refuge, 



UNITED STATES DEPARTMENT OF AGRICULTURE 
BUREAU OF BIOLOGICAL SURVEY 

VEGETATION TYPE MAP 

Refuge Dz > S tate../fe ̂  Xh. J J* County 

Mapper T.JCVJY. ^ Sec. 

Date .Z/.L/j-T- Checked by 
O F O  8 — 1 0 8 1 5  

6 5 1 3 2 1 

7 8 9 10 11 12 

18 17 16 15 11 13 

19 20 21 22 23 21 

30 29 28 27 26 26 

31 32 33 m 35 36 

TOWNSHIP DIAGRAM 



HOCBS FKQM COY^B!I!YFE MaPPING-

Twp. 164 N., R# 88W», Sec, 34 

H-, Old lake "bottom covered with weeds; marsh elder (Iva xanthifolia) 
foxtail (Hordeum .taoatum) burdock (Humex sp.) russian thistle 
(Salsola kali) and caaadian thistle (Cjrslum arvense L.) some 
pale smartweed (Polyginum la-pathifoliiim). 

Eg Sv;eet clover (Miliotus officinalis). 

G-, Prairid needle grass (A -rostichae stina) and wheat grass 
(Aaro-pyron smithii) and other w&s&srfr 

Grp short garnma grass (Bouteloua oligostachva) daminant some 
sage (Arternesia Sp.^ and prairie needle grass (Agrostichae stipa). 

Bi Buckbrush (Synrphoricar-pos occidentalis) some silverberry (-^laeagnus 
argentea) very little rose (fiosa sp.) 

B5 "'•'horn apple (Crataegus sp.) dominant some chokecherry (Brunus 
virgi^iana). 

Si V/illow (^alix sp.) mostly dead. 

Fg faking aspen (Pomlus tremnloldes). 

Mi Hard stem bulrush (Scirnus acutus) dominant some ameridan 
bulrush (Scirms americanus) and prairie bulrush (Soirms -paludosus). 

MIQ Spiked rush (^leocharis oalustrid). 

Wi Sago pondweed (Potaraogeton nectlnatus) dominant, water crowfoot 
(tRanunculus longirostris) water starwart (Oallitriche autumnalis) 
water milfoil (Mvrionhvllum s-picatum) also needle rush (Eleoeharis 
acicularis). 
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Expedition 

Daring1 tho sarly part of thi» past fiscal year, A was a member 

of the Aleutian Island Expedition, Mr, O.J, Marie being chief of party. 

While on the Aleutian Expedition, it was agreed that Axrie 
vr uli weriv 
would work up the report. Baoh one of our party was to work on a 

contribution to this report dealing with soma phase of the field work. 

Mr. Douglas Oray, of the Alaskan Game Cooraission, oontributed inform-
/ 

tlon on human relations with referonoe to future administration, MR. 

I^urie*® problem, aside from oompletlag the report, was birds and 

animal life. ur. V. Seheffer contributed on marine and Invertebrate 
life wl u • paartlc 
life with particular reference to food habits. T.y problem dwelt with 

the yegetatioa. 

During the the expedition we collected specimens and gathered 

data on all phases of the work and were continuously involved in round

house discussions on various problems. Information and collections on 

different phases of the job have been turned ovor to the person working 

up this phase of th^ v ork. 

la J^ebMary «y contribution to the Aleutian report glora of the 

Aleut if m Islands with vegetative oovertype maps made on parts of two of 

the islands was turned in. 

In June a complete report on the Aleutian plant collection 

was received from the Washington office. During the latter part of 

Juno I had a conference with OT. Marie. He suggested that it w© Id 



not b« tmewmtr to add fturtlor not«» on pl.jrt dl.t IWtlon boomoo 

»r. Xrlo mltan'o roo.nt pnpof Flora of th» Aionti^. a oooprohonoiTo 

Mjwrt. Parthor Hilton mo at WMhioetos and ohoaked oror onr Aleutian 

jlanfe aollootlon. A» a oonoaqoonoo, no effort will be made to torthop 

eentrlbute notes on plant diatplbutlon nnloao a fnpthar po^iert la aade. 

Unflniahad work at 111 left to be done la the Uentlfleatloa 

and labollajof a eeed and fruit aollootlon and the oataloeuolng and 

labeling of aagatlwea and pbotographa. 



M»Ualn» Mc» B»fae». Montana 

Upon rotamlng from tho Aleutians, InrtmotioBs wero to ant 

in an adTlcory oapacity end alto 1*0 hold respoaslhlo for the different 

Melogioal problosMi and aopoctf of rofugos In ITorth Dakota and Medicine 

yxkQ> Montana. 

Dotalled reports on various projects mentioned in this report 

are found la ay monthly narrative reports from Septeraibor to June of the 

past fiscal year. Tabulations made in this report were peoelved tram 

refuge managers* 

Wildlife 

The essential projects of developing end maintaining these 

refuges for wildlife does not leave moh time or labor for studying 

various wildlife oonditlons»by the refuge personnel* 

On the Lower Sour is Befuge, %• C* J* Henry* refuge manager, 

has boon privileged to have several fine field men working on his refuge. 

As a result of Gary's own field work and of the splendid manner In whioh 

he took advantage of the field work that others had done on this refuge, 

it Is possible to help out and apply this blologloal work to other refugee* 

gttMT. fcrwt mrcrtar ** ***> winter and spring of 193?, a 

determined effort was made at the lashlngton iffloe to present an 

effective system of mapping to aid in preserving a record of the original 

plant ecology and show the desirability of different typee of cover 

from the standpoint of wildlife use. 
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Carer type sapping was started on the Lower Sooris Befoge 

hy Mr. ̂ oason. Student Mologlet̂ and later carried on hy Haznmond, 

"biological aid. On the has is of the sapping done on this refuge, a 

standardised system of oorer sapping was outlined that could he used on 

North Dakota refuges and Medicine Lake Refuge, Montana. • u 

During last fall sapping was started with the Junior Assistant 

to Technician on the tipper Sour is, Dee Laos and Arrowwood Mefuges. It 

appeared that ererything was set for haying a flying start the next spring. 

As is probably known this was not the case on any of the refuges. Since 

euperrlsory staff of the CJCC oaaps were out. It was considered aesogaary 

to use Junior Assistant to Teohnioians in a suponrisory capacity. As a 

oonsequenioe not such time has been spent on mapping. Bfforts to use CCC 

enrol lees has not been svooeseful with the exception of Mr. V. C, Kredsbaok, 

enrollee. Company 797, Des lacs Befoge. Kredsbaok has proven himself to be 

a well qualified mapper. Attempts to get student biologists hare resulted 

in the appointment of Mr. Stotler as student biologist on the Des Laos 

Refuge. He is doing coyer type mapping and progressing nicely. Ho other 

student biologists have "been appointed in this district as yet. 

Progress made on coyer type mapping followsi 

Hflfug. Anprmctent. muabar of wotlong BMKWd 

Arrowwood 9 
Lower Sooris 26 
Upper Sooris 10 
Des Laos 12 

During April and May the desirability of haying a systematic 

basic knowledge on bird, animal, and plant life was discussed with 
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different refuge manager*. 4» a reeuit of these discussions a proposed 

program on the preparation of check lists was drawn up. The iiaportance 

of tabulating these field ohsepratlons in the form of ft systetafttio oheok 

list is self explanatory. Cheek lists would famish basle knofffledg© help

ful in formulating Mologioal pel ley on the refuges. Purtliormoro, it was 

hoped that the tahulating of sueh inforraation exchanged between refuges 

would collect iroly aid in haildlng up a better ̂ derstandlng of v ild life 

oonditions on the refuges. The building up of check lists would famiih 

systematic presentation of wild life data requested in the memorandum 

on Premration of lUfuge Karrativo Reports. Sq far iiQ attairgt has been 

mde to do this work with refuge managers since a request has been made 

that those plans for making out check llets be withhold, 

Aterfoifl Sanaa, i Attaint, ton. boon mda to have oanns on 

or about tho Z5''b- of ouoh month Mid to a one extent at other tines too. 

Such field data tends to furnish desired information on the productirty 

of the refuges. Beoa«s» of the luxuriant growth of marsh yegotation, 

eensus work has been confined to estimates* Becent estimates on 

waterfowl cono s followsi . 
s 

Eefuge j^ber pf blrdo 

Arrowwood 2,200 
tiower Soarls 2?,000( o rer) 
Upper Soarls 28,000 
Bes Inos 10,000 
Lostwood 2,000 
Kedioin® lake 22, 780 

These estimates are for ducks, coots, and grebes on Ues bacs 

and Lost wood refuges and for ducks and coots on the other refuges. 

For the more specific details on census see the reports of indiyidml 

refuge managers. 



Heetlrur Studies At Lower Sour is Befog*, Mr* 1,H# Kslalmoh^ 

lutenslTe nesting studies will furnish doelrahlo information on 

prodnotirity of brooding daaks and also neoosaary Informtion on 

predators, nesting oonaentratloas, and nesting oorer that will be 

valuable for other refuges# Befuge personnel hare been carrying on 

nesting studies to a limited extent on other refuges# 

Bird Bond in u Bird banding Ims boon done to a certain extent 

on all ref'jges# Considerable banding has been done at the Dee ^aos and 

Lower Scrirls Befuges# 

Botullgmi During the past winter an effort ha a been made 

to gatlor all information relative to the Botullstlo outbreak on the 
0 

Bos Laos Befage with reference to trying to flgire out some fnoans of 

control. Various means of control were discussed. A proposed Im

pound lag of water in coulees for the purpose of flushing was suggested. 

After having farther oonferenoe with Mr. Mo Bride and Mr# Kalmbaoh 

it appeared that such a plan would not be feaseable# tootly how to 
UPfP Otfi UeS CM 

handle the bot^illsa problem^remains a problem. 

Shrther field observation and study tends to show that Botulism 

can be a serious problem In recently flooded areas where there is a drop 

in water level partlsularly durihg J^ily and August. It alsp appears 

qiilte obvious that if there Is a luxuriant growth of marsh and aquatic 

plants. Botulism outbreak will not occur or will not bo so serious. 

These tentative conclusions are based on conditions of pondsiten of the 

Bes Lacs, npper Sourla. and ̂ edlclne Lake refuges. 

A better understanding of how marsh and aquatic plants 
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ai^ht effect the oauaitive organism can be had by knowing certain 

slgnlfioant fMt.. Th» bacteria ClMtrldluB botullmim. tvce C. 

secretes a vir lent toxin that kills ducks when suffieiently coacQntrated. 

Ideal conditicaiK for rapid toxin conoentration occurs between 82.4° F. 

tc 98° r. this bacteria la an anaerobe and consequently can not exist 

in the presence of free oxygen. On the other hand afiatlo ohloro^yll 

bearing plants produce free oxygen by their photesynthetic processes 

and consequently appear to cause a non- desirable enrimoment for 

anaerobic life. In other words the presence of green aquatic plants 

tends to purify the water so that a serious botulistio condition will not J 

de re lope, 

BSarsh regetatioa such as rush and smartwesd also tend to play 

an important part since they cover marginal mud flats and prevent 
*&•£*••. if I 

ma uo pi ay 

re vent roiled wr 

twtar da. to wmr. Mtion. Parthoraore, aiw.li plant, would ahada water 
• - — . . IN .NINNW.MMRWRR ——I  

filmed mid flats and shallow waser areas and thus tend to prevent high 

temperatures so desired iter secretion of tax In, V 
Tbs algaes tend to produce an oxygenated condition like the 

macroscopic plants, but unfortunately nnoh of the algaes become senile 

and later fcpgln to decay during the heat of the summer and thus directly 

or Indirectly appear to form suitable media for the botulism organism. 

It is possible that the above has happened on the refuges, particularly In 

the Jpper Des uaos Lake. It appears safe to conclude that more intensive 

marsh and aquatic planting will do raioh to correct unfavorable botullstic 

conditions. 



Jpland Ctoe Birdo? Obaerrationa on upland game bird# 

He«Q to indicate that they ape doing very nicely, native game 

bird®, the ahapptail grouse and the prairie chicken, in partloular 

are inoreaeing. fhe birds oeiae through the winter very woll beoauee 

of mild weather and ample natmral feed. Mr. Hammond, biologist at 

the Lower Sourls Eefuge, made an interesting stud^y of upland game birds. 

ConoIusionB from his studies are very trorthwhil© and should furnish valuable 

information for personnel on other refuges. 

iredators? Hesults of predator oontrol on the various 

ref iges is shown on the following ©hart. 

Upper Sourls* Bee Lacs Lostwood,* Medio in® 

im ISJSSL 



9. 

Befogo D«v«lopomant 

Projects on refuge developement hero "been ••idled on *11 

refuges and where necessary have been drawn up after field trips and 

conferences with refuge managers* 

Struofriral Inrororamentai Blologlsal aapacte of Btraofriral 

ImproTemonts were checked over* Ho amendisente or changes seemed 

aoceBoary for the Arfcwrood* Lower 3 oar Is, and Medio ine Lake refixges. 

Detailed reports were prepared explaining the desirability of baring 

coulee dams and ditches in pondsItes for creating islands on the 

"Tpper Sour Is and Des Laos refuges* Similar reports on the building 

of dans amfciildlng up of low water islands on the Lostwood Befuge 

were prepared. To date the following work has been done on these 

projects, Dltehlng in pondslte #41 has been started at Upper Sourls 

Hefuge and partly coTrpletod. On the Des Laos Befuge projects for building 

/ 
three coulee dams hare been approved and started. Theprojeots on 

building coulee dams on Upper 3 our is Befuge, ditching at Des Laos Befuge* 

and raising lew water islands on ̂ ostwood Befuge were not approved. 

Habitat Improvementsi (hi the Upper Souris Hefuge a habitat 

improvenent program was carried out* During the winter fish shelters* 

fish spawning rafts, upland bird lean-to-shelters, upland bird brush 

shelters, and rail fences were built* I^rge islands were improved by 

gravelIng. On the Des Laos Refuge the constriction of upland game 

bird shelters was completed* 

Farming? The farming program for refuges in North Dakota 

and ^ediolne Lake, Montana, Is shown on the foiiowing chart. 
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fmraing Program 

Arrowtrood • Lowar Soorla 

Basl 

55A 
caod 

JMasa. 

^ Upper Sourli* De« Lac a 

127A 

_2ood. 

Hofuge JSlSffit 

Loatwood • Madleine 
SsSma isa 

iua Sood 

barley 
95A 
Oool 

mi By# 
674 
Good 

180A 
Sood 

100A 
Jaod 

S9A 
Sood | 

50A 
S9.94 

Millet 
8 A 
.so,aft 

USA 
Sooft. 

3SA 
Sood 

jifcor 

mm 
Sudan 

SA 

JSfid 

I10A 
309L 

Zk 

1^, 
Kaffir 

VPIP • 
Flint 

$A 

9&A 
^221 

85A 
^ogd 

80A 
W 

160A 11SA 
StssSu 

5A 
-Saal 

Sunflover 

Sey 9.5 A 
Bo Ragnlts 

Baoiarti#>t 
9.5 A 

Sood 

Shar; ''TVfp 22m JOA 12SU J25A 

Areo and Shm'b Plant In? 1 Projoots on tree and ahrab planting were 

worked up with refuge peraonnel and carried oat to some extent. The large 

and extensive tree and ahrtib program as out lined by the Washington office 

proved to be correspondingly largo task in the field, Tree and shrub 

planting for refuges in forth Dakota and Medioino Lake, Montana, is shown 

on the following ohart. 
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M Uttlo need 15© added about the 

iiupoptanca of rsareh and aquatio planting for food and oorer. However, 

tbe Neoosaity of hurrying and guiding Nature in getting tmrnh and 

aqaatio plants growing in pondsitee ie of vital Importance In order 

to have healthy habitats for waterfowl, though most of the marsh 

plantings have been ooiaplated, the aquatle stem planting has been neglected 

on several of the refuges booause SCO oaarps were leaving orsupposed to be 

leaving. 

ivlarsh and Aquatic Planting on North Dakota lefages and Medicine Lake 

irroswood» 

JaLisa— 
Pondweed* 

Cord grass 
(Spartiaa 

Wild Hioi 1001\>. 
(Zlzanla I Seed 
aqiatloal So Success 

Lower Souris* 

M£iBSu~. . 
Upper 3orirl»f 

400 to 
500 lbs. 
Seed 

t&i£ 

St en 

J#9 1*0.', TKWtwooa Hsdlelne 
Sstes XlMzss 

8 sack!? 
Seed 
Fair Sucooes 

•JUL 

\ 
12 truck 
loads of 

sss& steak 

Lake 
50 lb. seec 

fioao Ssitsxf 

5 haadfuis 
Seed 
Oood Success 

Wild Hi11at 
(Bohlaochloa 

50011). 
eed 

Hardstem 
Bilnmh 

(Solrpus 

.y.i'-i"). 
Prairie 
Bulrush 

(Soirpus 
U.ldoE'l!!) 

Smart-
we@d( Polygonum 

1000 ibe 
Seed 

500 lb. 
Seed 

41 trick 
loads 
Boot st oaks 

40 truck 
loads 
Boot stocks 

2000 
Plants 

4000 lbs. 
Tubers 

500 lbs• 
Seed 

100 lbs. Seed 
5000 Plants 

• Mostly P, peotiaatus 

Hespcctfully submitted, 
duly 50, 1958 

*4 L- i j - H . 
John H. Stoeals 
AssH. Hefuge Manager 
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^UaETKELY hehrative REPOHT 

1, 1958 to July 31, 1938 



IntroduBtion 

Mich of the work done during this quarter has already "been 

discussed in the monthly narrative report for and in the annual 

narrative report. Just the phases of the work which have received 

most attention since the annual report was sent in,are mentioned 

in this report. 

Cover Type Mapping 

The progress made on cover type mapping was explained in 

the annual report. The Des Lacs Refuge is the only area where 

cover mapping is "being carried on at the present time. 

During July, Mr. Donald Stotler, Cornell College, Iowa, was 

assigned to the Des Lacs Refuge as a student "biologist. Considerable 

time was spent in the field acquainting Mr. Stotler with the cover 

type mapping. H^e has "been spending two to three days a week on 

mapping. Mr. V.C. Kedsback, enrollee, CO, 797 has been helping in 

this work. 

Plant collecting has been correlated with mapping and will 

help to give a better understanding of the vegetative cover types. 

Census, Bird Banding, and Nesting Studies 

The nature of work done on the North Dakota refuges on 

census, bird banding, and nesting studies are mentioned in the 

annual report. 
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Botulism 

During tlie month of July there occurred out "breaks of "botulism 

on the Upper Souris, Des Lacs, and Lfedicine Lake ref^oges. 

In these affected areas, dead "birds have "been "buried and 

sick "birds treated with water and "banded# 

Careful field observations have "been made for comparing botulism 

on refuges in North Dakota and Fadicine ̂ ake, Montana. From these 

studies certain conditions that seemed favoraVble for botulism and 

other conditions that seemed unfavoralbe for botulism have been 

observed. Comparison of these studies with studies made in the past 

seasons on these refuges, tend to show certain facts in regard to 

possible means of control. 

Botulism on Des Dacs Refuge—Uuper DSa Lacs Lake: 

Upper Des Lacs Lake has been bothered with botulism to a 

limited extent this year. A sample of the plankton found in this 

lake v/as sent to Prof, C. Juday, of the V/isconsin Natural History 

Survey. He stated the "plankton sample has a great variety of forms 

in it, chiefly , Pediastrum, Scenedesmus, Chroococcus cells apparently 

Oscillatoria filaments. Oocystis, etc. Most of the organisms appear 

to be greens and diatoms." Juday aiso stated that it appears feasable 

that these plankton upon becoming senile and decaying will deplete 

the oxygen in the water and furnish suitablenedia for the Clostridium 

botulinum organism. 

However, if this plankton remained active through the hot 

weather period it would probably tend to oxidise the water and not 

causea favorable bntniistir, condition. This has been shown in the 



upper reaches of the upper Des Lacs Lake where no "botulism has "been 

found and the plankton apparently remains active during the hot summer 

months. Thus plankton appears to work two ways in regard to "botulstic f 

conditions. 

in infected areas treatment of the lake v/ith copper sulphate ^ 

for the purpose of destroying plankton might he a worthy experiment. 

Lakes have heen treated on a commercial scale with copper sulphate 

in order to prevent "blue greens and other algaes from becoming obnoxious. 

Mr. Kalmbacli once suggested that this treatment might be a worthwhile 

experiment« 

As previously stated attempts to introduce marsh and aquatic 

pi ants have not been successful on this upper lake. 

The outbreak of botulism on this lake has been small this 

year because the lake is nearly dry. 

Botulism in ponds it es on the Des ""acs Refuse: The extensive 

marsh planting particularly of bulrushes has been very effective in 

preventing roiled water conditions and consequently waterplants were 

able to grow and spread rapidly. Here botulism has been dropping off 

during the past three years. Only a few dead birds were found in these 

pondsites during the outbreak this season. It appears that marsh and 

aquatic vegetation offer a balanced biological condition not suitable 

for botulism. Possibly marsh vegetation, shading water filmed mud 

flats and shallow water areas, might help prevent the high temperatures 

suitable for a botulism environment, ^t also seems probable that the 



oxygenation of water due to photosynthesis of plants is an aid in 

preventing an anaerobic condition necessary for "botulism. 

Further flooding of pondsites #3,6,and 8, is contemplated 

if there is sufficient water next spring. •Lt might he advisable to 

burn over and plow these areas this fall in order to prevent an 

accumulation of organic matter which might furnish suitable media 

for botulism. 

Another possible control method for some of the pondsites on 

the ues Sacs Refuge would be to impound sufficient water in the 

middle .ues juacs Lake so that a constant water level can be held in 

pondsites #2, 5, and 6, xhe significance of a constant water level 

has been shown on the pondsites of Upper Souris Refuge# 

Botulism on Unner Souris Refuge—Lake Darling: Fluctuating 

water levels and lack of vegetation appear to have resulted in a 

suitable environment for botulism in front of the dam in Lake Darling# 

Here it is certain that sourcesfor botulism are in the immediate 

vicinity of the dam, because birds in the molt that were unable to 

fly have been picked up stricken with botulism. On the upper reaches 

of Lake Darling that are covered in part or wholly with swamp smart-

weed(Polygonum muhlenbergii) there has been no trace of botulism# 

^ere again the importance of plant vegetation has shown itself. 

Botulism in pondsites—Unner Souris Refuge: It is quite possible 

that extensive beds of swamp smartweed have played a vital part in 

preventing botulism in the recently flooded pondsite #41 which is 

subjected to fluctuating water levels. 

The lower pondsites on Upper Souris Refuge v/hich have a constant 



water level and a correspondingly luxuriant plant growth have not 

"been infected. 

Botulism on Medicine flake Refuge: A s%re out "break of botulism 
a 

on the Medicine Lake Refuge has occurred particularly on the newly 

flooded areas where the water level has dropped. About 15,©00 birds 

have died this season. There is a lack of marsh and aquatic vegetation 

on much of the ifedicine Lake Refuge, In view of the fact that the 

presence of marsh and aquatic plants appear to have played an 

important part in controlling botulism on Bes Lacs and tapper Souris 

refuges, it seems advisable to carry on extensive planting of such 

plants on this area. 

On the Homestead unit, a constant water level held during the 

hot summer months should be effective in controlling botulism. 

Refuge Developement 

Various phases of refuse developement carried on during this 

quarter were discussed in the annu 

Assistant Refuge Manager 
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HARRAfJ?IYE KBiPOE!!? OF ACOJIYiaJIBS 
MaY, 1938 

Cover Ohnpe Sfet-p-ping: In the winter and spring of 1937, a 
determined effort v/as made at the Washington Office to present an 
effective system of mapping to preserve a record of the original plant 
ecology and show the desirability of different types of cover from the 
standpoint of wildlife use. 

At the Lower Sour is Hefuge, Mr, Jens on and Mr, Hammond were 
the only men to do cover type mapping during the summer. 

On ray return from Alaska, Mr, Salyer's letter of September 
30, 1937 to |firi,MBdt&k, with reference to ray status, explained that 
I "will also confer with refuge managers and direct them in connec
tion with the type mapping surveys of the respective areas". 

In Mr, Maurek^ letter to me of October 3, 1937, he stressed 
the importance of properly training men for this job and suggested 
that the Junior Assistant to technician should be used. Mr, Maurek 
also stated, "The work cannot be carried on to advantage after the 
snow, but I feel if work and training are started this fall it will 
enable you to start off in good order next spring," 

Accordingly the cover type mapping at Lower Souris was 
thoroughly studied and checked over and a standardized system of 
mapping was effected that could be used in refuges of this district. 

Junior Assistants to Technician in CCC Camp at Upper Souris, 
Des Lacs, and Arrowood Refuges were carefully trained for doing cov
er type mapping and satisfactory progress was being made. It appear
ed that everything was set for having a flying start this spring. 

As is probably known this was not the case on any of the 
refuges. Since supervisory staff of the CCC Camp is being cut it 
has been considered necessary to use Junior Assistant to Technician 
in a supervisory capacity. As a consequence not much time has been 
spent on mapping. In fact at the present time no cover type mapping 
is being done on any of the refuges in this district. Farther, I 
have been orally informed that Junior Assistants to Technicians will 
be dropped from the CCC staff to. July 1st, 

An attempt to get the Junior Assistant to Technician trans
ferred from the Arrowood Hefuge CCC Camp that was about to be brok
en up to the CCC Camp at Medicine Lake was of no avail, Thisjwas 
to be regretted since the use of aerial survey maps made in that 
part of Montana that included Medicine Lake Hefuge would have made 
it possible to have very accurate precise cover maps that would cer
tainly be a very valuable p^ce of work. 

Attempts to get CCC student biologists for mapping appeared 
to be unsuccessful because such men are not carried under the CCC, 

Efforts to u.se CCC enrollees are not 
are working with a well qualified mapper, 

f 
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Mr. Maurek's Circular letter of April 26, 1938, explaining 
that a student "biologist position would "be paid $40 per month as 
accepted under Civil Service regulations and would he given Secre
tary appointment etc., was not sent to me. I have just recently heen 
informed as to the nature of this letter "by other refuge managers. 
I regret that I did not know ahout this before, because it is probably 
too late to find a student biologist at this time. However, inquiries 
are being sent to Mr, A, Leopold and others. 

In view of these conditions it does not seem advisable to 
continue mapping unless necessary arrangements can be made to have 
suitable personnel on the refuges other than the lower Souris Refuge, 
where Mr, Hammond can continue mapping after he is done with his 
nesting studies. 

However, it is hoped some kind of an arrangement can be made 
so that mapping projects can be continued. 

If so desired I will correct and continue field mapping of 
unfinished units and copy field maps on tracing cloth so that black 
line prints can be made of them. This will take considerable time 
because it will have to be sandwiched in with the other work, 

'Tree and Shrub Planting; Upon further checking on the tree 
and shrub planting on different refuges it was evident that the large 
quantity of planting stock that was sent to the refuges late in the 
season was planted hastily and many cases were not properly sodded 
back. On such refuges it appeared to be a choice ofeeither planting 
part of the planting stock properly and throwing the rest av/ay or 
planting all of it hurriedly. 

These observations further show the advantage of transferring 
planting stock in the fall and heeling them in at the refuges where 
they will be planted the next spring. 

Growth of Marsh and Anuatlc--Elanta. Hpuer Souris Refuge; 
Prom timeTo time observations have been made on marsh and aquatic 
plants in the lower nondsite of Upper Souris Refuge, 

Hard stem bulrush (Sciruus acutus) planted in 1936, 37, and 
38 are doing very well. They will furnish much desired nesting 
habitat for diving ducks and are spreading over bare mud flats. 
Another attempt has been made to introduce wild rice (Zjaania a-
ouatica) this year. At present it appears that we have a nice bed 
started. Leaf blades of rice are already floating on the water. 



Upon walking over the marsh areas, the dense growtlypondweed 
(Potamogeton sppjr) was a pleasant surprise, P, foliosus^as very 
abundant, Herp and there in the dense beds of P,, foliosus were some 
]?. nectinatusV P,, oerfoliatus. I'-ivrionhv 1 lum snicatum^Zanniche 11 ia / 
nalustnis ̂and Ceratonhvllum demersum/ P, oect inatusV?. nerfoliatus 
Zannichellia oalustrus'/were narticularly common in shallow water 
along marginal to the old river bank. 

Of the duck potatoes (Saerittaria jpf) S. latlfolia. ̂ .hetero-
•phvlla. cuinata, and 3_, natan (?)vv€T.'«-^ common. 

Judging from previous observations made since 1935, it is 
probable that the much desired sago pondweed (Potamo^eton pectinatus) 
will gradually replace the leafy pondweed (P. foliosus). Purther-
more the presence of coontail (Ceratophyllum demersum) will probably 
never become abundant enough to choke out other more desirable aquatic 
vegetation. In fac^ judging from observations of sloughs along the 
river in 1935, the reverse is liable to result. 

Check Lists; Last month a program was proposed to standard
ize field observations of refuge personnel by having check lists 
started on the refuges. So far nothing has been heard about this 
proposed project. 

Census: The following census program was lined up. 

All refuge managers in our district have or are planning 
to carry out some form of census work, consequently these 
statements should not be considered a project for census work 
but rather^an aid for those doing census work and for cor
relating it with similar census work done on other refuges 
in the district. 

Since census work will furnish much desired information 
on the productivity of our refuges, accuracy is necessary. 
If there is doubt about the specie of duck because they are 
to far av/ay or for some other reason, it will be much more 
accurate to tally such observations as ducks rather than to 
guess. 

During the past years, two or more census have been made 
a month on most of the refuges. Since birds are liable to 
fly betv/een refuges, (particularly Lower Sour is, Upper Sour is, 
Des Lacs, and Lostwood refuges) it appears desirable to have 
waterfowl census on definite dates. The tenth and twenty-
fifth of each month are chosen dates for census. If these 
dates happen to be on Saturday, census work should be done 
on Friday, and if these dates happen to be on Sunday, cen
sus work should be done on the following Monday, In this 
manner we will be able to use CCC labor in censiis work, 

i 
After cur first attempt at census or rather estimate on census, 

the following ammendment was added. 
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(V/aterfowl Census cont#) 

Ammendinent to proposed v/aterfowl census: During the past 
two week^ refuge managers have "been contacted as to the feasahility 
of doing census work on the 10th and 25th of each month as previous
ly planned in memo* of May 13, 1958. 

We are very fortunate to have Mr. E, R. Kalqibach, Senior 
Biologist of the Research Division in our district at Lower Souris 
Refuge, As a result of Salmbach^s work, with Mr. Henry, and Mr. 
Hammond on census it was agreed upon that census or estimate on 
census once a month would he sufficient. 

In view of these facts it appears desirable to have census or 
attempted Estimate on census work^he 25th of each month. However, 
a much more complete picture can he had if it is feasahle to have 
census the 10th and 25th as previously planned. 

As a result of his previous nesting studies, Kalmhach suggests 
that we should he extremely conservative on our estimates on females 
and duck hroods when a large number of males have been tabulated. 
He sites examples where large numbers of males have been observed 
and yet surprisingly small numbers of nests and female birds could 
be found in the immediate vicinity after it had been carefully 
field checked. 

Botulism: All availeable knowledge on previous botulism 
outbreaks At Des Lacs Eefuge have been sent in. More studies 
will be carried on at this refuge because at tho ppeeent the Upper 
Des Lacs lake has been proving itself to be a death trap. 

Three or four redheads died at Medicine Lake Refuge, probably 
from Botulism. If this is the case it appears that the virulent 
effect of the toxin was not altered during the winter and it was 
still in sufficient concentration in the bottom bo be harmful. 

It was thought that lead poisoning might have caused these 
birds to die, but no lead shot or remainsoof shot could be found 
in the crop or in other parts of the intestinal track. 

John H. Steenis 
Assistant Refuge Manager 
June H>, 1938 
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Tree and Shrulj Planting; Most of the month of April was spent 
on helping out and checking on tree and shrub planting projects. At 
Upper Souris, Des Lacs, Lostwood refuges, time was spent on checking 
and seeing to it that planting stock was cared for, properly planted, 
and desirable locations cho^sen. 

These tree and shruh planting projects definitely showed that 
if the digging, loading, and transferring could have been handled dur
ing some other season, it would be a great help. Spring is one of 
the busiest times of the year on a refuge. There is the farming 
marsh and aquatic programs, patrol roads to be reconditioned after 
spring run-off, and other projects being started. On refuges having 
nurseries like Lower Souris,, it is particularly difficult to do much 
planting v/hen labor is spent on^.digging up nursery stock and prepare-
ing it for shipment. 

naturally anything to lesson the concentration of work during 
spring would be a big help. In view of thd fact that it is a common 
practice to heal stock in, in the fall, and in many cases to trans
fer and then heal in stock, why would it not be a very worth while 
procedure to transfer and heal in stock in the fall of the year rath
er than in the spring. The Great Plains Ebcperiment Station of the 
Forest Service at Mandan, Horth Dakota, The Bottineau School of 
Forestry, ITorth Dakota, and other commercial nurseries in the Dakotas 
are known to follow this practice. 

Cover Type Ma-puing: As mentioned in the last narrative, not 
much progress has been made on cover type mapping. However, Assis
tant of technician has been secured for mapping at the Des Lacs 
Refuge, 

Marsh and Aquatic Planting: For the most part projects on 
marsh and aquatic planting will be done in May, June and July, 
Though projects on marsh and aquatic planting for the refuges were 
sent in some time ago they have not been returned. Judging from a 
recent conference with Mir. Gillett, it appears that the proposed 
projects are at the Washington Office. However, CCC projects cover
ing marsh and aquatic planting have been approved and on that basis, 
cord grass, hardstem bulrush, and wild rice is being planted at Upper 
Souris Refuge, All the wild rice is planted. 

At the Des Lacs Refuge, cord grass, hardstem bulrush, and 
prairie bulrush is being planted. Cordgrass and hardstem bulrush 
are of particular significance for preventing erosion on dams. 
Careful field check is being made on this marsh planting. 
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Tree Thinning. Lower Sour is Hefqge.: At the Lower ̂  our is ^efuge 
there had "been some cutting of timber which had caused a misunderstand
ing. The main idea was to thin out dense stands so as to improve the 
existing tree growth and at the same time allow enough light to filt
er through so that desirable understory for wildlife could assert it
self. Some of the timber that was removed could he used for fence 
posts. This particular problem was ;gon© over in detail in the field 
with Mir, Henry, Refuge Manager. 

Fish Stocking. Souris Refuges: The following is a proposed 
fish planting program for the Souris refuges. 

PROPOSED FISH PLANTING- PROGRAM 
FOR UPPER AND LOWER SOURIS REFU GES 

On the Upper and Lower Souris Refuges there is a project, that 
of fish stocking, that needs immediate consideration. 

Environment 

Depth and Oxygen Suirply; In the upper pondsite of Lower souris 
Refuge and in all pondsites of Upper Souris Refuge, including the reser
voir Lake Darling, there is over 15 feet of water. 

It appears that there is sufficient depth in these bodies of 
water to insure enough oxygen content over and above that necessary 
for decay and respiratory processes of aquatic life sotthat fish will 
not 4ie from lack of oxygen during the winter freeze over. (These con
clusions are based on lake studies made by the writer while with the 
Wisconsin Land Inventory 1930-1935 and on the more intensive and precise 
studies of professors E, A. Birge, C. Juday and associates of the Limno-
logical Laboratory of the Wisconsin Geological and Natural History Sur
vey.) 

Salt Concentration of Water: Some idea of the salt concentration 
can be had from the bound or fixed COg tests. 



Fixed COg Analysis 

Location Date of Date of Parts per million 

collection tests of fixed C02 

Upper Soaris Hefuge 

Mouse Eiver at McKinney 12-17-37 1-11-38 135.5 
(Pond #41) 

Lake Darling 12-6-37 1-11-38 165.0 

Unit #96 12-6-37 1-11-38 225.5 

Lowey Soaris Refuge 

Mouse River at Dam #1 1-6-38 1-11-38 177.5 

Mouse River ASea #332 12-7-37 1-11-38 182.5 

Mouse River Area #341 12-7-37 1-11-38 235.0 

Headquarter^ Bay Area #326 12-8-37 1-11-38 307,0 

(Since fixed COg is constant, tests were not made immediately) 

Food Supply: Field oLservations of 1935, 1936, and 1937 "by the 
personnel employed on this refuge and hy the writer certainly shows that 
there is an ample supply of forage fish, or minnows necessary as food for 
game fish. Fresh v/ater shrimp and particularly large numbers of aquatic 
insects have also been' observed in these waters. 

Of the marsh and aquatic plants that have a direct and indirect 
bearing on fish life, beds of leafjjr pondweed (Potamogeton foliosus) and 
swamp smartweed (Polygonum nuhlenbergii) are worthy of special note. 
Other pondweeds in this area are sago pondweed (Potamogeton pectinatus) 
and redhead grass (£. richardsonii). 

Observation on Age and Fish Urowth; It is to be regretted that 
very little .work has been done on field studies dealing with the growth 
of fish in reference to there age. Recently a 16 pound northern pike 
(Bsox lucius) was caught by locals just north of the refuge. Scale 
studies show that this fish was 7 years old. Upon further checking on 
old notes it appears that this is an excellent growth for this fish and 
tends to indicate that food conditions for game fish are very good. It 
is also interesting to note that this fish must have devoured 260 to 270 
pounds of food, mainly minnows, in order to reach the weight of 16 pounds. 



Fish Suitable for Planting 

Before planting fish it is desirable to know v/hether wall-eyed 
pike or large mouth bass, and other closely related pan fish, are de
sired, It is necessary to make this choice because the piscivorous feed
ing habits of wall-eyed pike make them very undesirable in bass waters. 
In the lake states many bass lakes are being, or have been, ruined by 
the introduction of wall-eyed pike. Judging from the nature of the fish 
improvement work being previously asked for by Mr, Salyer, it appears that 
large mouth bass and related fish are desired. 

In view of these facts it is hoped that a shipment of large mouth 
bass and pan fish such as blue gills, rock bass, and sunfish could be sent 
to these refuges. 

It is very probable that these fish can be secured from the Upper 
Mississippi Waterfowl Eefuge. At this refuge the Bureau of Biological 
Survey and the Bureau of Fisheries are cooperating and fish (fingerling 
size) probably can be acquired from thls^refuge^ 

I was informed by the regional office that this proposed fish pro
gram was not sent in because the Washington Office feared that asphyza-
tion of fish would occur during the winter on the Lower Souris Refuge, 

On the Lower Souris Refuge the upper pondgites base sufficient 
depth (15 feet or More), Judging from previous field work on fish, this 
depth appears sufficient so that fish will not winter kill due to the 
lack of oxygen. However, the lower pondsites of this refuge are too 
shallow and asphyzation of fish is liable to occur during the winter. 

However in the Upper Souris Refuge, this is not the case. Here 
there is necessary depth in all pondsites and there should be ample oxy
gen in the water during the winter for decomposition and respiration. 

In view of these conditions it does appear desirable to plant fish 
in the Upper Souris Befuge. 

^he report "Fish Planting of Souris Befuges" includes accumulative 
data from which a definite decision might be arrived at for planting fish 
this season or in following seasons, 

Hothing has been heard on this proposed fish stocking program. 



Waterfowl Census: Because of the migration of waterfowl "between 
refuges particularly those refuges that are close together C^like Lower 
Souris. Upper Souris, Des Lacs, and Lostwood refuges) definite dates, the 
10th and 25th of each month, are the days chosen for census. 

This will prevent possible overlapping on tally "because ducks have 
already "been noted to fly "between refuges. Having census at definite 
times will give some idea of how this is producing as a unit, 

Check-Lists: A proposed program has recently "been drawn up to 
start making check-lists on Birds. Mammals. and Plants. 

The importance of tabulating these field observations in the form 
of systematic check-lists is self explanatory. Check lists furnish a 
basic knowledge necessary for formulating biological policy and for fig
uring on the productive outflow of the refuges. From the standpoint of 
future field work, knowledge of this type is of basic importance. 

This work on check-lists cannot be completed at once. In fact it 
will take several years, A start has already been made in this direction 
on all refuges, '^he starting of check-lists will standardize and systema
tize these observations. Excellent work has been done along this line by 
Mr. Henry who has been fortunate in having more biological aid than other 
refuge managers. 

The making of these check"lists should not be considered a work 
project. These correlations can be done by biological personnel of ref
uges while ̂patrolling or_do ing^o the r fie Id work. 

(pt-ereif* ChitXlrtfO QJ-TF^C K- | tfSfs 
Though the bulk of our"t ime and effort has been spent on admin

istration and on projects dealing with refuge development, we have all 
been continually observing different species of bird̂  mammal, plant, 
and other forms of life. 

It is very desirable that these observations are tabulated in 
a standardized form, the species being listed in order as found on except
ed check lists or manuals on birds, mammals, and plants. 

These check-lists will naturally be rather incomplete but never
theless a desirable start can be made and eventually we should have a 
fairly complete knowledge on species of plant, and fauna of the refuges 
and the immediate vicinity. 

•Though it would be convenient to have study skins and specimens 

of all species shown on the check list it will be impossible to have them. 
However, in the case of plants, it will be advantageous to have collections 
of all plants shown on lists. Complete information is given on making plants 
specimens. If information on making bird and mammal skins is desired, it 
will be given and demonstrated when I visit your refuge. 
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Bir&L 

The A. Q, U, Qheck-list of ITorth American Birds. 4th edition is 
commonly accepted "by the American ornothologists as having the correct 
systematic arrangement on nomenclature on "birds. Bird hooks which are 
in accord with the A, 0, U, Check-List, 4th edition are; Birds of Cane-
ada hy Taverner, Birds of Minnesota "by Boherts, A Field Guide of the 
Birds hy Peterson, and several others. An of us have one or more of 
these hooks. 

Birds of America published hy Garden City Publishing Company does 
not follow the systematic arrangement on nomendlature as given in the 
A, O.U* Check-List 4th edition and consequently should not he used as a 
standard for listing birds, 

Mr, Henry of the Lower Sour is Kefuge, who has been alert as to 

the value of having collective information on bird, mammal, and plant 
species, suggests the following outline for check-lists on birds, 

(See Proposed Outline) 

Great care should be taken to have absolute accuracy in making 
these tabulations. If there is doubt, information should be shown by 
(?) or not at all, 

The specie^can be named for most birds but it will be rather 
precarious to nameusubspecie^unless specimens of birds have been sent to 
some well known authority and definitely varified. 

Though the collecting of specimens is not permitted on refuges, 
ailing, dead, or obnoxuous birds found on refuges and birds in the vic
inity of the refuges have been put up as study skins, 'This has already 
been done on some of the refuges in this district and should be encour
aged on other refuges. Study skins serve as definite proof as to the 
locality in which certain species are found. 

Mammals 

A desirable field book for mammals is Field Book of Horth Ameri
can Mammals by Anthony, Most of us have a copy of this book. The bulle
tin A Biological Survey of North Dakota by Vernon Bailey gives valuable 
and rather complete information on fauna of North Bakota, 

Here, as in birds, the putting up of study skins should be en
couraged, However collecting is not permitted on refuges, but predators 
and rodents can be put up as st^dy skins. 

Included is a convenient form to use for making check lists on 

mammals. 



Specie Bird 
Specimen •; 
Collected 

Bird OiecK 

Common & 
Scientific 
Name 

Ji 

List for 
Relative 
Abundance 

Shown 
by 
Number 

Sta
tus 

Shorn. 
By 
Let
ter 

ML 

Nest 
ed 
1935i 

-Nest
ed 
1936 

Nest-Nest-Test 
ed 

1937 
ed 
1938 

3d 
959 

ed 
1940 

Pied-billed Crebe 
Podilvmbus -podicens (L.) 

none S.R. X 

z 
1-^ery a cunaann/ 
2-Abuhdant 
3-Somnon 
4-Fairly Common 
5-Uncommon 
6-Rare 
7-Accidental 

/ li-iii^yanT t 
I-Resident 

R,-^ummer Resident 
R#-V/inter Resident 



Mammal Check List for jsefuge 

Specie Specimen Helatire Other Data 
collected , Abundance collected , 

/ 

Common and 
Scientific ITame Shown "by Number 

S i M M P L E 

Uorway rat \ _ 

Sattus norveericus (Srxlehen) none 3 

\ 
/ 1-very -aounaanx y 

2-Abundant 
5-Coramon 
4-Fairly Common 
5-Uncommon 
6-Fare 
7-Accidental 



Plants 

There a.se several plant manuals that follow the systematic arrange
ment on nomenclature. Most of us hare one or more of them. They are 
Gray's Manual 7th ed., Flora of the Prairies and Plains hy RycTberg, Flora 
of ITorth Dakota "by Bergman, and others. 

The vegetative cover type mapping projects afford an excellent 
opportunity to make a good start on plant check list and plant collection. 
Enough material should "be collected so|that a collection can "be split 
2 or 3 ways if necessary, 

?/hen pressing plants dorsal and rental side of leaves should "be 
shown and also as mch of the floral characteristics as possible. 

The following quotations from boring Flora of Wisconsin hy 
Professor N. C, Fassett explains, "How to fress Plants", 

"The usual method of preserving flowering plants and ferns for 
study is hy pressing. The plant is laid in a single page of newspaper, 
folded once, and dried under pressure. For this the botanist uses sheets 
of heavy blotting paper (the "deadening felt" sold by most hardv/are stores 
and lumber dealers is excellent) cut to 12 x 18 inches. One of these 
blotters, usually termed "driers", is placed on a table, and on it the 
open sheet of newspaper. The plant specimen is laid on one half of the 
paper; the other half is folded over it, andknother drier put on top. 
Another plant in a newspaper follows, then Another drier, etc. When all 
the plants are put in press, a board, a lattice-work frame, or beaver-
board, is placed above and another below, and the whole is strapped or 
tied tightly or placedunder a heavy weight, 

After an interval of from 6 to 24 hours the driers should be chang
ed for fresh crisp ones, and the old damp driers baked in the sun or 
artificial heat. After that a careful worker will change driers every 
24 hours until the plants are stiff and dry. When done they will usually 
not feel cold to the touch, and will not droop limply when picked up. 

The amateur will find several thicknesses of newspaper nearly 
as satisfactory as the felt driers. These may be used folded in half, 
and if they are laid down with the fold on the right-hand side, and the 
single folded sheets holding the plants have the fold on the lefthand 
side, there will be little danger of taking out plants by mistake when 
the driers are changed," 

^ich plant collections should have the following data: name, 
locality, date, habitat, name of collection and collection number. 
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Collections that are sent oat for identification should he left 
loose in newspapers and not glued and fastened on herbarium paper since 
the plant specimens are more convenient for identification when loose. 

If plant collections are put up as regular herbarium specimens 
they should he glued on regular stiff white herbarium paper and held 
more securely to the paper hy strips of translucent gumned paper or 
transparent 

The following method is most convenient for glueing plants to 
herbarium paper. First cover a piece of window glass or smooth tin with 
a diluted glue shlution. A small cheap paint brush is desirable for this 
job. Then place plant specimen on glue, lift it up with a forceps and 
dissecting needle and place on herbarium sheet. Next place a piece of 
wax naper o^er specimen and then another herbarium sheet and repeat the 
method for the next collection. (The wax paper keeps specimens from stick
ing to one another and can be used again.) Herbarium specimens prepared 
in this manner should be covered with a board or plant press and weighted 
down. When specimens are dry they should be reeinforced with strips of 
translucent gummed paper or like substance. Labels telling necessary 
information on collection should be placed on the lower right-hand corner. 

The following is a desirable form for making a plant check list. 
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Plant CheckHList for _Befage 

Specie Specimen 
Collected 

Relative 
Abundance 

Other Data 

A I 

Shown 

*y 
Humber 

P I £ 

Cat-tail 
OJynha latifolia L. X 4 

1-Very 
2-Al)-undant 
3-Common 
4-Fairly Common 
5-Uncommon 
6-Rare 
7-Accidental 

John Hi Steenis 
Assistant Refuge Manager 
May 20, 1938 



UNITED STATES DEPARTMENT OF AGRICULTURE 

BUREAU OF BIOLOGICAL SURVEY 

ADDRESS REPLY TO 

REGIONAL DIRECTOR 

AND REFER TO 

Marsh & Aqaatic 
Planting 

REGION NO. 9 

OFFICE OF REGIONAL DIRECTOR 
406 POST OFFICE BUILDING 

OMAHA, NEBRASKA 

March 28, 1938 

N. E. MONTANA 
NORTH DAKOTA 
SOUTH DAKOTA 

NEBRASKA 
KANSAS 

Chief, Bureau of Biological Survey-

Washington, D. C. 

Dear Sir; 

Attention: Clark Salyer 

There is enclosed a copy of a memorandum entitled "Preliminary 
Notes on March and Aquatic Vegetation North Dakota" submitted by 
Mr, John H. Steenis# These notes were distributed to the various 
refuge managers.by Mr. Steenis. 

Apparently, Mr. Steenis has gone to considerable pain in compiling 
this information. Certain items in these notes are valuable for 
information of the various refuge managers, for example, the planting 
date for these various species. 

Very truly yours, 

Burnie Maurek, Regional Bireotor 

By 

Associate Refuge Manager 

Enclosure 
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HUiiTE mx&u 

During the past three years we hare all "been engs^ed In part, 

in guiding and hurrying Hatore in famishing refuges with desirable 

mrsh and aquatic regetatlon. T&rlous methods of planting hare been 

used with varied success. 

On the basis of the work done in our district and elsewhere, 
an attempt is being made to describe some of the more desirable n^rsh 
and sgnatle plants with reforenoe to Woltri Talon. MiTilr9IWm1ial 
remilraiasnts. and orooagatlon for refW? of our loca;/er. Inforoa-
tlon on propagation of these plants is shown in a ohart at the con
clusion of this report, 

This aocunsxlative information given in this memo is not com
plete, since this field is relatively new. Continued work on marsh 
and aquatlo vegetation will lead to other information which v/ill 
be of kalue to all of us in doing this work in the future, 

Poadweeds 

fTTl1fifl—^ 

Spec lea i Of the poadweeds found in this district Sago pond-
weed (Potamogeton oeotinatua). leafy pondweed IsiUflSag.). redhe^ 
grass or clasping leafed pondweed {£, perfoliatus var. 
and wlgeon grass (RuPTjia maritima). are moat important. 

Since these plants have similar characteristic a they will 
be discussed as a group. 

Yalue: All these plants, particularly Sago pondweed and 
redhead grass are well known duck foods and little need be added 
on this subject. 

However, there is another point of particular significance 
to consider. Field jfhiervations tend to show that areas, where there 
is large beds of aquatio plants, are not Inflicted with western 
duck sickness or botulism, 

The causative organism for this malady is the bacteria 
Cloatidlum botulinium type C, whioh secretes the virulent fatal 
toxin that has killed ducks, This bacteria is an anaerob# and con
sequently can not exist In the presence of free oxygen. On the other 
hand, aquatic ohlorephyl bearing plants produce free oxygen by their 
photosynthetic prooessess and consequently appear to oause a non-

desirable environment for anaerobio life, ether words the pre

sence of green aquatio plants purify the water so that a serious 
botulistle oonditlon will not develpp. These statements with ref

erence to botulism and aquatic plants should be regarded as a sup
position and not as facts, since I do not knew of any experimental 
work done on this subject. 
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(Pondweeds, eontlrmed) 

Enviromaontal Beouiromontg i It 1» obvious that these plaata 
grow only in water, nevertheleao they appear to he able to live over 
in those places that beoome dry daring ̂a^Tfall. fhls is dae to the 
fact that sufficient nourlahiaent is stored in the rootatooks and tu
bers, 

These aquatic plants, particularly wigeon grass and sago 
pondwoed can grow in fairly bracldLsh waters. 

Aqoatic vegetation cannot thrive in badly roiled waters. 
Anyone who has observed ox-bows of streams with a heavy growth of 
water plant life as compared to streams with out plant life would 
readily note this characteristic of aquatic gegetation. The sig
nificance of these statements were farther proven by a series of 
experimental plot studies made in the Ees Lacs He fugs in 1936, 

In view of these facts it is obvious that a badly roiled 
water condition must be corrected before doing aquatic planting. 

Judging from field observations made on the Upper 3 our is and 
Arrowwodd refuges it appears that a green scum or bloom due to 
plankton and other algae are not so detrimental to the growth of 
aquatic plants as roiled water. 

Watot|l«ntains 
(Alismaneae) 

Species: Of the Water Plantain Family, the Sagittarlas. 
particularly duck potato (Sag^ttap^a of some signi
ficance. 

Value: There has been a lot of talk praising this plant as 
a duck food. For the most part, it has been over done. This is 
probably due to the fact that the closely related delta potato 
feSagittaria pLvtyphvIIa) which is of great value as a duck food 
in the southern states. However, this plant like other marsh vege
tation aids in preventing roiled waters when planted marginal to the 
water. 

imvlronaBntal :lenuirevents i This plant grows marginal to 
the water and In the water to about 10w in depth. It is not so 

( lenient ixv brackish water as other vegetation. 

j Harsh Grassess 
(Gramineae) 

Species: Of the mahy desirable species of marsh grasses, 
wo will limit ourselves to the S species, wild mil let (Eohinochloa 
oraagalU). wild rice (Zlzania auuatioa). and cord grass (3 part ins 
•nlohauxiana 1. 

\ 



Marsh Grasses 
(Continued) 

Wild Millet 

Y&luet Wild millet has a Z point value for food and cover. 
Both the grass sprouts and the seeds are desired "by geese and dacfos. 
When planted marginal to the water it will aid in preventing the 
water from "becoming mddy due to ware action, 

aiTlronoental Baaulyananta! Wild mlllat, an animal, re-
quires a saturated to near saturated condition for germination and 
initial growth. After that it can stand varied conditions. Bhe 
seed is known to hold life even if it lays over for Z years or more. 
It will grow in frestf to fairly "braokish water. 

) Wild Bice 

Value? Wild rice has often "been acclaimed as one of our 
most valuable food cover plants for waterfowl. 

Mvironmental Beauirements: Wild rice has definite re quire-
lasnts that must receive consideration if satisfactory results are 
to he obtained. 

(1) It will grew in fresh to slightly brackish water. 
(2) An exchange of water through all or part of the season 

is desired. 
(3) Depth for planting is 6M to 36'% 12* to 24M being most 

desirable. 
(4) Bottom soil having a layer or covering of partly broken, 

down dead vegetation is desirable for sowing rice seed. 
For example, wild rice very readily reseeds itself in its 
partly decayed straw. In 1936 on the Des Laos Befuge a 
good catch was made in a flooded field that was covered 
with remains of Bussian Bhlstle. At Lower Souris Befuge 
wild rice planted in locations marginal to heavy vegeta
tion where plant remains tended to form cover on the bot
tom, was successful^ 

This particular requirement for wild rice appears 
necessary so that this bristled awened seed will be able 
to work its way down so that it will not be so readily 
found by waterfowl. Son© believe that a buried condition 
is necessary for ft_prouar germination of the seed. 

(5) (hie of the most important and least considered environ
mental requirement of wild rice is that of a constant 
water level. It known to stand a slow drop in water 
level but has again and again proven that it will not live 
where there arc sudden changes in water level oven of 5 
or 6 inches. This fact was broneKt out at the Lower Souris 
Befuge during 1937 and is an old story in the extensive 
rioe beds of the Great Lhkss States. 

§& v 



Wild Blue 
(Contimxod) 

In Tloyr of those f-u-te. 11: Ig -.csolutel.y a509î l.-l to 
tova a oontrollad Vfotsr during tl.e 
3aa«on If satlafaotor̂  romtlts frwri nlBatlŵ fUd rice ro 
dealrad. ~ 

Cord Grass 

7&luoi Keating studies at Lower Souria BafuUe revealed that 
cord grass was one of the most desirable cover plants for nesting wat
erfowl, The ability of the stalk and laaf-temains of this plant to 
stand up daring winter and early spring fumishod desired early sea
son cover, 

Ehls plant Is of particular significance in furnishing oar 
small nesting islands with desirable cover, 2he extensive rhicomb 
and root growth will tdnd to hold and build up the soil on these is
lands and thus insure their perzoanenoy, 

SnTlronmental daculrenenta i ffliis plant Is vary hsrdy. It 
will live under drouth conditions and is knovm to thrive in 12" 
depths of water. Varied water levftls will not effect itj in faot. 
field observations show that sudden changes from aquatic to dry and 
back to aquatic condition daring one season does not bother this 
plant. 

Bushes 
(Of «j» CxsS 

Spiked Hashes 

Soeoiesi Of the two spiked rushes in our district, coramon 
spiked rash ̂ Bleooharis nalustrls) and the ilender or needle spiked 
rush ̂ Bleocharls apicul' ris), slender spiked rush deserves special 
consideration. 

Value; Shis minute slender spiked rush growing la dense mat 
was observed to be grazed on by baldpate and to a lesser extent by 
the gadwell, 

Vhe presence of a ̂ hlzomb spreading mat growth of this plant 
would be ef particular significance on water filmed mud flats where 
a botulistio condition is liable to deî elop, Scteaslve planting of 
this plant is limited since, though common, it is not found In a-
bundant quantities, 

HinYironmental Beauirenonta: Environmental requirements of 
this plant further add to its value since it has been observed to 
thrive in s ite of varied water oondltons, whether it be submerged 
or on dry mad flats. 
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Bulrushes 

Species: Of the aeveral halra«h@fl la oar area the hards tern 
iRiXnuh (Sglyju^ aeutita) and prairie felrueh (Solroaa palUdoBna) 
are the most important in oar marsh planting work# 

Valtte: Both those hulmshee are dasirahle for furnishing 
cover,and prairie Bulrush appears to he of particular significance 
as a food plant. 

Another haluahle asset of these rushes is their ability to 
prevent roiled water due to wave action when marginal to the shore, 
A lack of rolled water results in a suitable environment for aqnatio 
plants. The presence of such marsh and aquatic vegetation plus a 
lack of bare mud flats will result In an environment not so suitable 
for botulism. 

Prairie bulrush is of particular Importance because it will 
spread more readily than the hards tea bulrush and can grow in more 
brackish waters. 

Dense beds of bulrushes, particularly hards tern bulrush can 
be improved for waterfowl, such as the diving-duck, by digging root-
stocks for transplanting along meandering channels 10 to 20 feet 
wide. For example, canrasbaoks nested in bulrushes marginal to such 
channels on the Lower Des Lacs Lake for the first time in 11 years 
in 1936. 

$he tendency of hardstem bulrush to grow a rip-rap of rhis-
ombs that effectively resist erosion will insure the presence of 
small islands and will protect the more exposed parts of the larger 
islands, 

atrlronaantal Seoulraaanta! Bardstem InUruah grows In fresh 
to fairly brackish water from slightly above water Xevil to about 
3 feet below water level. 

Prairie bulrush grows in fairly fresh to brackish water 
from slightly above water level to 18" below water level. 

Both species seem able to survive a certain amount of water 
fluctuation. 

Smart weed 
(Of the Polygonaceae) 

Species: fee smartweeds of particular importance in our 
diutriot are pale saartweed, (Palrgomm lapathlfollTm) and awaurp 
or aarsh smartweed (l'. mblenbeggU). 



( Smartv/eed, contlimed) 

Both these sstartweeds are excellent foods for water
fowl, and also good cover daring summer and fall. 

. V , 

Swamp smartweed is of particular benefit because of its 
ability to live in varied water levels and to follow up receedlng 
water levels. Originally many of the sloughs of the prairie region 

iLT-
margin is not desirable for a botullstic condition. 

Hmrlronmental HequlrBaenta for Pale Ssm£sse&Pals amart-
weed grows in marsh to itieaoplytet- condition. It is desirable to 
plant marginal to water but not In water. 

Plant Propagation 

Conclusion on method for planting marsh and aquatic plants 
is taken from the results of previous planting by Biological Survey 
personnel in our district and also of others who have done work 
on species mentioned in this report. On the following chart on 
plant propagation the (•) have not been sufficiently tried out to 
warrant satisfaction. 

John H. Steenis 
As sis tent Befogs Manager 

3//t7 
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gjum m £imf 

Specie 

Sago : 
Pondweeds 

i 
(. otamo- : 

f°9toa : 
pectina-: 
tujj ! 

: 
s 
i 

Heproductire 
i*** ;.. 

Method of Storage 

Soeds 

Date for 

fahers 

: Gold water storage in If ; Spring 
: winter, do Id daap storage: "bfeak-un 
i in pl̂ t resjain or li3s» : to 

Method of Planting 

: Hake in Just hefor flooding, 
: Clay halls, depth of 6-36w, 

• sajne 

Bedhead « 
grass 

.r. 0htn»: 

: Cold dajnp storaĝ  , 
! straw or IV& grli'bg1;an̂ l ; 

Leafy ! Water Storage 1-3 Vs-
steins idaya, better to plant » t 

: immediately. : 1 

.Pressing lnt0 bottom mod, 

j Clay balls, depth of 6-36w 

To15 

Same as 
aboT© 

tSame as abo-re 
i 
i 

jSame as 
tabove 
t 

• Clump, of 4-6 leafySpressod 
j In bottom md, or by using 
~<=lS£Mll2Li 

imn , 
lsa>» ̂ -boyo y.: 

Leafy 'Seeds 
londweed*' 

•Cold water storage 
:in winter, 

(P. follQ-
jqfj 4 Hoot-

;itoeks 

f Leafy 
stems 

•Cold water storageô  : Same 
: dan: storage In (̂ "straw 5 as 
!or IDca aubstance. | above 
'Water storage 1-5 •June 15 

/ :Spring JHolce in just b9fore?i0odi 
 ̂ 5 break-up *Clay balls at depth of 

l̂y I : 
1 ress in bottom mud 

*Clsy balls depth of 6-.36*% 

Wigeon ;Seeds • 
Grass 

:da;/s, better to plant i •to 
•Auga 

(Ita-ynia *Root-
mrlti- jstocfe 
iaa) . Leafy 

'Cold water storage * Spring 
D̂amp storage in straw 'break-up 
'32. aubatanoe, !to Jttly 1 

:Clumps of 4-6 leafy steal 
8pressed in bottom md or 
Cto balls depth 
Ŝoak seed until it sinks, 
ĥen broadcast, depth 6-36•t. 

Same as above 

iT/a-ter storage 1-5 'Jonl'lH 
stems 'days, bettor to plant : to 

•innediately, i 
Duck .* Seeds"* * Cold "water storage 
otato (Hot de- 7 -in ̂ î Lnter, 

(Sagit- jendr-ble) ' ' 
.Tabors Cold water storage 

latl- ; 
folia) : 

'Press In botton md, or 
'Clay balls, da^th 6-S6" 
!Clurap of 4-6 leafy stems 

'pressed in bottom md or 

'by using clay balls deoth 6-561 

? 
( 

(spring 
'break-uu 

'.Spring 

Wild 
Millet 

(".Bchi.no-
ohloa 
crus-

mm — 

(daring winter, cold ~P (break-up 
A |damp storage in straw 4 :to Jane, 
 ̂;or pke substance. 

'Plant at water level to depth 
'of ID'1. 
j 
'Clay balls or pressed in 
'bottom md, water level to 
'10̂  depth, 
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MSEUJJIITS KBPOHu? OF ACTIVI3?IiilS FOB MaBOH, 1938 

Aleutian Heport 

i am planning to finish, cataloging the pictures for the 
Aleutian Sepogti*^ t/* iattei- ?****?"* c ^az-t A^av 

On receiving further identification on Aleutian plants, 
field notes on plant distribution will he worked over and sent to 
the Washington Office. 

STorth Dakota Hefuges 

Daring the past 2 weeks not much time has been spent draw
ing up work programs on biological improvements for spring and 
early summer because for the most part, this has already been done. 

Field trips and conferences have been made with refuge per
sonnel on the Des Lacs, Medicine Lake, Lostwood, Upper Souris and 
Lower Solaris refuges, 

The main purpose of these trips was to get organized so 
that projects on biological programs could be carried out, and so 
a better understanding can be had on refuge problems for working 
on programs of the immediate future. 

Cover Type Ma-puing: "Very little progress has beeh made 
on cover type mapping with the exception of the Lower Souris ̂ efuge 
During the fall, assistant to technician on Des Lacs, Upper Souris, 
and Arrowood refuges were carefully trained to map. At the present 
time the Des Lacs and Upper Souris refuges do not have these men 
available since they are being used for other work. At Arrowood 
Refuge the camp is about to be disbanded and the assistant to tech
nician goes out with the camp. Medicine Lake CCC Camp never had 
a technician. Repeated efforts of Mir, Kreager and myself to get 
an assistant to technician have been to no avail. The use of CCC 
boys in cover type mapping has proven unsatisfactory since they 
lack basic training that insures an accurate peice of work. In 
view of these above facts, cover type mapping will progress very 
slowly. 

Fish Planting for Souris Refuges 

On the Upper and Lower Souris Refuges there is a project, 
that of fish stocking, that needs immediate consideration. 

Environment 

Death and Oxygen Sunnly: In the upper pondsite of Lov/er 
Souris Refuge and in all pondsites of Upper Souris Refuge, inolad
ing the reservoir Lake Darling, there is over 15 foot of water. 



It appears that there is sufficient depth in these "bodies 
of water to insure a sufficient oxygen content over and above that 
necessary for decay and respiratory processes of aquatic life so 
that fish will not die from lack of oxygen during the winter freeze 
over. (These conclusions are based on lake studies made by the 
writer while with the Wisconsin Land Inventory 1930-1935 and on 
the more intensive and precise studies of professors S, A, Birge, 
C, Juday and associates of the Limnological Laboratory of the Wis
consin Geological and natural History Survey.) 

Salt Concentration of Water: Some idea of the salt concen
tration can be had from the bound or fixed CO2 tests. 

Fixed COg Analysis 

Location Date of Date of Parts per million 
collection test of fixed CO2 

Upper Souris hefuge 

Mouse Hiver at McKinney 1E-17-37 1-11-38 135.5 
(Pond #41) 

Lake Darling 12-6-37 1-11-38 165.0 

Unit #96 12-6-37 1-11-38 225,5 

Lower Souris Hefuge 

Mo-use River at Dam #1 1-6-38 1-11-38 177,5 

Mouse River Area #332 12-7-37 1-11-38 182.5 

Mouse River Area #341 12-7-37 1-11-38 235,0 

Headquarter's Bay Area 12^8-37 1-11-38 307,0 
#326 

Food Supply? Field observations of 1935, 1936 and 1937, 
by the personnel employed on this refuge and by the vnriter certainly 
shows that there is an ample supply of foragA fish, or minnows 
necessary as food for game fish. Fresh water shrimp and particu
larly large numbers of aquatic insects have also been observed in 
these waters. Of the marsh and aquatic plants that have a direct 
and indirect bearing on fish life, beds of leafy pondweed (Potamo-
geton foliosus) and swamp smartweed (Polygonum muhlehbergii) are 
worthy of special note. Other pondweeds in this area are sago pond-
weed (Potamo-geton uectinatus) and redhead grass (j?. richardsonii). 



Cbservation on Age and Fish Qrovrtli: It is to be regret
ted that very little work has "been done on field studies dealing 
with the growth of fish in reference to there age. Recently a 16 
pound northern pike (3sox lucius) was caught "by locals just north 
of the refuge. Scale studies show that this fish was 7 years old. 
Upon further checking on old notes it appears that this is an ex
cellent growth for this fish and tends to indicate that food Condi
tions for game fish are very good. It is also interesting to note 
that this fish must have devoured 250 to 270 pounds of food, mainly 
minnows, in order to reach the weight of 16 pounds. 

Fish Suitable for Planting 

Before planting fish it is desirable to know whether wall
eyed pike or large mouth bass, and other closely related pan fish, 
are desired. It is necessary to make this choice because the 
pisavorous feeding habits of wall-eyed pike make them very undesir
able in bass water*. In the lake states many bass lakes are being, 
or have been, ruined by the introduction of wall-eyed pike. Judg
ing from the nature of the fish improvement work being previously 
asked for by Mr. Salyer, it appears that large mouth bass and re
lated fish are desired, \ 

In view of these facts it is hoped that a, shipment of largS^ 
mouth bass and pan fish such as blue gills, rock bass, and sunfisi 
could be sent to these refuges. 

>4. 

John H, Steenis 
Assistant Refuse Manager 
April 21, 1938 
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Aleutian Island Keport 

There has "been such a rush to get work programs of a "bio
logical nature lined.up for refuges of this district that time 
had to he deliberately taken out to comrlete iqy contribution to 
the Aleutian Island report. 

.vhile on the Aleutian Expedition it was agreed upon that 
Mr. 0. J. Murie, chief of our party, would v/ork up the report. 
Sach one of our party was to work on a contribution to this re
port dealing with some phase of the field work. Mr. Douglas 
Graythe Alaskan Game Commission«r, contributed information on 
human relations with reference to future administration. Mr. 
Murie*s problem, aside from compiling the report, was on bird 
and animal life. Doctor V. Scheffer contributed on marine and 
invertebrate life with particular reference to food habits, % 
problem dealt with the vegetation. 

During the expedition we collected and gathered data on all 
phases of the work and were continuously involved in roundhouse 
discussions on various phases of tkrs Information and col
lections on different phases of the job: has been turned over to 
the person working up this phase of the work. 

Since the completion of our expedition the following have 
added more information particularly on nomenclature of plants: 
Mssrs. J. P. Anderson, Eric Hulten, Heal Hotchklss, W, R. Maxon, 
J, E, Swallen, S, F, Blake, and H, C, Fassett, 

Flora of the Aleutian Islands 

The flora of the Aleutian Islands can be characterized as 
northern prairie or tundra because the vegetation of these islands 
is beyond the treeline. This is a rather striking feature in 
view of the fact that Anatigmak, the most southern of this chain 
of islands is quoted to be two miles north of London, England. 

This arctic treeless condition of the islands is probabl]^ 
due to several factors of which the temperature and the nature/ 
of the soil are v/orth considering. Since the temperature of the 
Pacific Ocean and the Bering Sea that surround these islands re
main^ on or about 420F,, the temperature of the islands range from 
slightly be 1 ova freezing to slightly abov- 50oF. It is also prob
able that the raw condition of the soil lue to its recent origin 
which, on being associated with other undesirable factors, also 
has much to do with the lack of trees. 



Vegetative Cover Type Maps 

An attempt has "been made to explain and descrilie the nature 
of the flora on these islands by making a cover type map of the 
vegetation on a part of Kanaga dnd Igitkin islands. Plots cho
sen for mapping had plant associations that were typical of the 
Aleutians, particularly those islands west of Unalaska, We are 
indebted to Mr, J. Tise, Assistant Technician GCC Camp BF-3, 
Kenmare, North Dakota for making finished copies of the original 
field maps. 

The determination of the vegetative types was not placed 
entirely on an ecological basis. A, definite understanding of 
plant ecology on the island did no^seem possible and it was a re
lief to read Doctor F. Griggs* pap6r on The Problem of Arctic 
Vegetation; * 

He states, "Finally, however, I came to see the trou
ble. These northern vegetation types stand lower in the 
plant succession than any of the natural associations 
in the south. When I began to compare them with ephem
eral weed vegetation of cultivated fields, a comprehen
sion of arctic ecology began at once to dawn on me. 

Go out to one of the numerous read estate develop
ments where they have made over the landscape recently 
and try to classify the v/eeds that appear. Cataloging 
the plants over several such developments, you will make 
a long list of familiar weeds. How try to classify them 
as to habitat preference and their associations to each 
other." • 

These statements appear to fit plant ecology on the Aleu
tian Islands in a nut shell. 

The description of these types is general in that they 
were made to describe the different vegetative types for this chain 
of islands and not for the specific cover types as mapped on I-
gitkin and Kanaga islands. The dominant and some of the sub-
dominant species are mentioned in the following description on 
plant types,^^ 

r 

Classification of symbols for vegetative cover types fol
lows the plan for Vegetative Classification for Cover llairoing 
as presented by the Migratory Waterfowl and Wildlife Research 
divisions. 

* Griggs, Robert F. 
1934, Problem of Arctic Vegetation 
Journal of the Washington Academy of Sciences, Vol, 24,page ifcs. 

cover tv^ inaps reiehhzd to ste bet'yx* se-ht wf/, a?eutfsn 
fyepobt* to p\urie 



Outer Belt of Vegetation 

(G-^) Largre Grass 'ffype: One of the most notable and strik
ing features of the Aleutian Islands is the marginal belt of 
Blymus mollis dominant type of vegetation which often extends 
well up the slopes of mountains and back along flats just off the 
beach, Subdominant plants worthy of note of this type are the 
two species of the Umbelliferae. Li/rusticum scothicum and Con-
ioselinum pmelini. and a specie of the Comuositae. Senecio 
T)3eudo-arnica. Immediately marginal to the beach Eonckenya 
^enloides var. maj or. (Arenaria -oeploides) is invarably fonand. 

This rank heavy growth hip to shoulder high with its tend
ency to grow in clumps is a definite impediment to walking, 
Nevertheless, the extensive rhizomb fibrous root growth and the 
tough fibered nature of the leaf blades and stems could be relied 
upon for aid in climbing almost perpendicular slopes. 

This marginal belt of prominent vegetation had a distinct 
bearing on wild life. On nobs, chimneys, protruding cliffs and 
shelves covered with this rank plant growth, the bald headed 
eagle finds suitable nesting sites. This luxurious growth of 
vegetation also furnishes suitable nesting cover for the Pacific 
eider and the glaucous v/inged gull, Burroughing birds, partic
ularly the tufted puffin, have formed honeycomb colonies for 
nesting, particularly in those places where the fox do not in
terfere, Foxes were also observed to have their dens (in part) 
in this outer belt of ranli vegetation. 

Vegetation in the Interior 

The plant life inward from this cuter growth of rank lux
urious vegetation appeared to follow no ecological pattern. To 
be sure aquatics were found in the fresh water pools and lakes. 
Sedges were found in the more wet habitats, but never the less 
could be found anywhere. Generally speaking, there appeared to 
be a grand mix up of plants apparently lacking characteristics 
which would allow segregation of this vegetation into definite 
plant associations. 

Often there was a dominance of certain plant species with 
apparently no ecological reason. On Kiska Island particularly 
in the southern part, raindeer moss (Gladonia spu.) was dominant. 
On a large part of Umnak Island grasses were dominant (not the 
large Blymus mollis). On many islands the crowberry^Qjlmnetrum 
nigrum) was dominant, and on other islands there wfcj^ mixture^ 
of plants previously mentioned as well as other tundra species 
that it is very convenient to refer to such vegetative cover as 
mix. 



In the interior regions of these islands humps or miniature 
moors of peat 3 to 4 feet high are sometimes common. In some 
cases it appears that this condition is due to an accumulative 
growth of moss particularly club moss (Polytrichum sd^. or closely 
related species) and Sphagnum. These small peaty hummocks often 
serve as places of rest and observation for the parasitic jaeger, 
the glaucous-winged gull, the haldheaded eagle, and the blue fox. 

This inner area of vegetation does not appear to be so signi
ficant as the outer belt of begetation for bird and animal life. 
Waterfowl, particularly the European teal, greater scaup, 
red-throated loon, Aleutian sandpiper, and northern phalarope 
find suitable nesting sites in the vicinity of fresh water ponds 
and lakes. Apparently rock ptarmigan found suitable nesting sites 
in this range of vegetation. For the most part fhesmi&r birds, 
the Alaskan longspur, the Aleutian song sparrow(?) the snow bunt
ing, and on the islands to the eastwor^ the Savannah sparrow, and 
the American pipit also found suitable nesting sites in this 
region of plant life. The birds mentioned above were not so 
numerous or concentrated as the sea birds observed marginal and 
on the shores of these islands. To be sure there were concen
trated colonies of auklets in the interior, particularly on Sem
is opochnoi Island but this was not due to the vegetation but rather 
to extensive cavities and pockets resulting from a jumbled mix 
up of cliff like rock and boulders that were the result of the 
blowing up of a volcanic iftountian during the past. These cav-
aties and pockets furnished ideal nesting sites for the auklets. 

Vegetative cover types for plant life in the interior of 
these islands are; (B^) Heath, (Bg) Alpine heaths, (G-2)k 
Grass, (LO Cladojjia, (M^7) Sedges and Bushes, (1^5) Spagnum 
Bog, and C^x) Sago uondweed, 

(Bi) Heaths: The heath type of vegetation could be more 
correctly called the Fm-petrum niyrum (of the Fmpetaceae) type. 
Other heaths (of the Ericaceae) often prominent in this type are 
Phvlodoce glanduliflora and Vacclnium vitis-idaea. Grass species 
oftfen found growing with these heaths are Festuca rubra, and 
Qalamo^rostis canadensis var, scabra. 

(Bg) Aluine Heaths: Alpine heath type was similar to the 
one discussed above. However, Bmpetrum nigrum is very dwarfed 
and invariably associated with Loiseleria procumbens. Gassiope 
hvonoides is also found growing in the higher more exposed hab
itats, Ho grasses were prominent in this alpine type. 



(Gg) Small Grass: This small grass type is distinctly 
different from the (G^ large grass type in that the large rank 
growth of Blymas mollis is not included in this type. The fol
lowing in mixed or pure stand are the dominant species of Graminia 
usually found in this type: Festuca rubra. Poa artica. Calama-
grostris canadensis var scabra, ingrostis horealis. Sescham-psia 
caefi,pii;os& var. artica, and PuccineHia pumila. 

Sedges particularly Carex rariflora ie often found in this 
prass type. 

Though the more conspicuous flowering plants were found 
in most of the types, they appear to he more noticeable in this 
smaller grass type. Some of the flowering plants worthy of note 
are: Fr i tt i laria cams chat fee nsiis. Orchis ariatata. :ia«ir-nthera 
spp.. Anemone narcissiflora. Ilanuncuius nelsonii, Luoinus noot-
katensis. Geranium erianthum. Chrysanthemum articum. Brigeron 
oeregrinus« and Arnica sp. 

From the standpoint of land use, extensive areas covered 
with a small grass dominant type have already shown themselves t0 
of valuable significance for the raising of sheep. On Umnak 
Island a sheep ranch has been very successful, and the wool 
shipped out is reported to be of a superior quality. 

(L]_) Cladonia: The reindeer moss type (£7a"Ionia spp, 
lichens) is ofien associated with subdominant species (Spe
cies of T.iiisci) and some of the grasses previously qientioned. 
In more moist areas sedges (Carex sp,) v/ere observed to be associ
ated in this lichen. 

In view of the fact that reindeer moss is one the main 
foods of the carebou and/reindeer, it might appear advisable to 
plant reindeer on some of these islands having an abundant 
supply of this lichen. However, after considering the rugged-
ness of some of these islands, which would discourage hunting 
of these animals; the habits of the Aleut^living on the islands, 
who prefer the shoreline to the interior; it is quite obvious 
that the presence of reindeer on these islands would not be of 
material benefit to them. These statements have already been 
shown as facts on Atka Island, 

(Mi7) Sedge and Rush: The sedge and rush type usually 
dominated by the sedges v/ere often found marginal to ponds and 
small lakes and in the slightly depressed and level areas in the 
larger valleys. 

Sedges common in this type are Carex macrochaeta. £, cbtv-
socarua (?)( £. rariflora. and £, Ivngbyei. Of the Juncaceae, 
Luzula multiflora was very prominent and in some cases the dominant 
specie of this type, A conspicuous flowering plant associated 
with this tyue is €altha -palustrus var, awsarifolia. 



(M25) S-oba^mun Bo,?: Sphagmnn 'hog is not a common plant 
cover type. Localized spots of Sphagnum growing with other 
mosses are present on most of the is lands, hut they were too small 
to map. However, Khnaga Island had larger "beds of sphagnum. 

(Hj) Mix: ftW.x up the vegetation of two though usually 
three or more of the plant types previously discussed under 
Vegetation in the Interior and general ideas can he had on the 
nature of this type of vegetation. To discuss the tyne further 
would result in more confusing mixup. 

(VIi) Sago Pondweed The sago pondweed type included 
Fotamogeton filiformis (?) 'or other species closely related to 
Potamogeton pectinatus. This is not a common aquatic type, In-
fact, it was found extensively enough to map only on one lake on 
Khnaga Island. 

For the most part inland fresh v/ater lakes and ponds of 
the Aleutian islands lacked aquatic vegetation. 

Water Analysis 

Water samples were collected for several lakes and ponds, 
on the Aleutian Islands, and fixed or hound carhon dioxide tests 
v/ere made. 

We are indebted to Doctor J, S, Bordner, Director of the 
Wisconsin Land Inventory for equipment and s&autions for making 
fixed COg tests. 



Fixed CO2 Tests of Water Samples 
Aleutian Islands 

Location Date of 
Collection 

Date of 
Test 

Parts per 
million 
fixed COb 

Uranak Island 
Lake by Unmak Village 8-24-37 1-10-38 15.5 

Agattu Island 
Lake in East End 6-12-37 1-10-38 8.5 

Agattu Island 
Lake in East Central part 6-12-37 1-10-58 2.9 

Kiska Island 
Lake in South End 6-21-37 1-10-38 12.35 

Kavalga Island 
Lake 7-29-37 1-10-38 23,75 

Atka Island 
Lake 8-15-37 1-10-38 35.9 

-amchitka Island 
Lake 7-19-37 1-10-38 36.0 

Hat Island 
Lake in West End 6-30-37 1-10-38 4.25 

Hat Island 
Lake in East End 6-29-37 1-10-38 5.0 

Khnaga Island 
Lake on ITorth End 7-12-37 1-10-38 15.75 

Unalaska Island 
Lake . 8-25-37 1-11-38 

i 

11.5 

Determination of the hardness and softness of water from 
fixed COg is more dependable J^an g^d||ermination because the 
Ph would be -variable sinceZthe hydrogen ion concentration. The 
hydrogen ion concentration varies because of the photosynthesis 
of phyto-planlcbon and other plant life. 

These tests tend to show that the water of inland lakes 
and ponds of the Aleutian islands are, for the most part, soft 
and undoubtedly lack mineral nutrients needed for a luxurient 
growth of aquatic plants and other life. 

Fbcceptions were found on lakes at Atka and -ritnchetka islands. 

In these lakes llyriophyllurn s-picatum. Banunculus tricho-
Phyllus. and some - otamogeton S-QD. were found growing in dense beds 



Marine Plants 

Zosteria marina was found on Sanak Island. Though some 
of the marine algae were collected no intensive studies were 
made of these kelps. 

Unfinished Work on Aleutian Eeport 

Doctor Eric Hulten's recent paper Flora of the Aleutians, 
will furnish valuable information on plant distribution. Notes 
on plant distribution from our expedition will be added to this 
report when all the collection sent to the Biological Survey in 
Washington, D, C. has been identified. 

Some time in the near future seed and fruit collections 
will be identified, labWd, and sent in. 

Negatives of photographs that I took on the trip have not 
been catalogued and labled. 

North Dakota Eefuges and Medicine 
Lake, Montana 

Forestry programs have been drawn up by refuge personnel 
for all refuges. 

Marsh and aquatic programs have been drawn up for Arrow-
wood Hefuge and Medicine Lake Hefuge by refuge managers. A 
general report has been prepared to serve as a guide for marsh 
and aquatic planting. 

PBSLIMINAEY NOTES ON lEdtSH 
AND VEGETATION 

NOHTH DAKOTii 

During the past three years we have all been engaged in 
part in gliding s-nd hurrying Nature in furnishing refuges with 
desirable marsh and aquatic vegetation. Various methods of 
planting have been used with varied success. 

On the basis of the work done in our district and else
where, an attempt is being made to describe some of the more de
sirable marsh and aquatic plants with reference to suecie. value. 
envaronmental requirements. and uro-oagation for refugew of our 
locality. Information on propagation of these plants is shown 
in a chart at the conclusion of this report. 

This accumulative information given in this memo is not com
plete, since this field is relatively new. Continued work on marsh 
and aquatic vegetation will lead to other information which will 
be of value to all of us in doing this work in the future. 
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Pondweeds 
(iTa.jadaceae) 

S-pecies: Of the pondweeds found in this district Sago pond-
weed (Potamo^eton oectinatus). leafy pondv/eed (]?• foliosus). redhead 
grass or clasping leafed pondweed (P. nerfoliatus var. richardsonii) 
and wigeon grass (Kir -pia maritima). are most important. 

Since these plants have similar characteristics they will 
he discussed as a group. 

Value: All these plants, particularly Sago pondweed and 
redhead grass are well known duck foods and little need he added 
on this subject. 

However, there is another point of particular significance 
to consider. Field observations tend to show that areas, where there 
0^i" large beds of aquatic plants, are not inflicted with western 
duck sickness or botulism. 

The causative organism for this malady is the bacteria 
Clostidium botulinium type C, which secretes the virulent fatal 
toxin that has killed ducks. This bacteria is an anaerobe and con
sequently can not exist in the presence of free oxygen. On the other 
hand aquatic chlorophyll bearing plants produce free oxygen by their 
photosynthetic processess and consequently appear to cause 8. non-
desirable environment for anaerobic life. In other words the pre
sence of green aquatic plants purify the water so that a serious 
botulistic condition will not develop. These statements with ref
erence to botulism and aquatic plants should be regarded as a sup
position and not as facts, since I do not Imow of any experimental 
work done on this subject, 

Environmental Heouirements: It is obvious that these plants 
grow only in water, nevertheless they appear to be able to live over 
in those places that become dry during the fall. This is due to the 
fact that sufficient nqrishment is stored in the rootstocks and tu-
bgrfe. 

These aquatic plants, particularly wigeon grass and sago 
pondv/eed can grow in fairly brackish waters. 

Aquatic vegetation cannot thrive in badly roiled waters. 
Anyone who has observed ox-bows of streams with a heavy growth of 
water plant life as compared to streams with out plant life would 
readily hote this characteristic of aquatic vegetation. The signi
ficance of these statements were further proven by a series of 
experimental plot studies made in the Des Lacs Hefuge in 1936. 

In view of these facts it is obvious that a badly roiled 
water condition must be corrected before doing aquatic planting. 

Judging from field observations made on the Upper Souris 

and Arrowwood refuges it appears that a green scum or bloom due to 
plankton and other algae are not so detrimental to the growth of 
aquatic plants as roiled v/ater. 
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Water Plantains 
(Alismaneae) 

Snecles: Of the Water Plantain Family, the Sagittarias, 
particularly duck potato (Sagjttaria latifolia) is of some signi
ficance. 

Value; There has "been a lot of talk praising this plant as 
a duck food. For the most part, it has "been over done. This is 
prohahly due to the fact that the closely related delta potato 
(Sagittaria plytyuhylla) which is of great value as a duck food 
in the southern states. However, this plant like other marsh vege
tation aids in preventing roiled waters when planted marginal to 
the water. 

Bnvironmental Requirements: This plant grows marginal to 
the water and in the water to ahout 10" in depth. It is not so 
lenient in "brackish water as other vegetation. 

liarsh Grasses 
(Gramineae) 

S-necies: Of the many desirable species of marsh grasses, 
we will liMt ourselves to the 5 species, wild millet (Fchinochloa 
crusgalli), wild rice (^izania aouatica). and cord .grass (Suartina 
miohaiuclana). ^ ̂ 

vrtm-'al'iu mi}ht po'iit fet i°'* shj ccret--thf iz-afs **-1 fhe seeds desirej bxyxsedtiduckf. 
When fla-nfe*} TTzat-qt-yial fc th* ysm. JShertnf/wwe ^ ^ t£rir*y'oyirt)ey&aX VVjW ayiUnui fo hieat co^rf-roji for znd After it cam siTa va^-'W ***. t** j*** »5 fChtw-* fo held l'\-€ eye* if if 2a tf ower for- ^ Vear-i or , it it-t IX <\rcw f'j, f-reiU ft fa/r2\r Vlfvt- J n 

Value: "ild rice has ol'ien been acclaimed- as one of our most valua 
able food cover plants for waterfowl, 

Environmental Hequirements; Wild rice has definite require
ments that mast receive consideration if satisfactory results are 
to be obtained. 

* • l a 

(1) It will grow in fresh to slightly brackish water. 
(2) An exchange of water through all or part of the season 

is desired, 
(3) Depth for planting is 6" to 36", 12" to 24" being most 

desirable, 
(4) Bottom soil having a layer or covering of partly broken 

down dead vegetation is desirable for sowing rice seed. 
For example, v/ild rice very readily reseeds itself in its 

"^partly decayed straw. In 1936 on the Des Lacs Hefuge a 
good catch was made in a flooddd field that was covered 
with remains of Hassian Thistle. At Lower Souris Hefuge 
wild rice planted in locations marginal to heavy vegeta
tion where plant remains tended to form cover on the bot
tom, was successful. This particular requirement for wild 
rice appears necessary so that this bristled awned seed 
will be able to work its way down so that it will not be 

so readily found by v/aterfowl. Some believe that a bur
ied condition is necessary for a proper germination of 
the seed. 



(5) One of the most ̂.important and least considered environ
mental requirement of wild rice is that of a constant 
water level. It was Imown to stand a slow drop in water 
level hut has again and again proven that it will not live 
where there are sudden changes in water level even of 5 
or 6 inches. This fact was brought out at the Lower Souris 
Hefuge during 1937 and is an old story in the extensive 
rice heds/^f the Oreat Lakes States. 

In view of these facts it is absolutely essential to 
have a controlled constant v/ater suuuly during the grow
ing: seagon if satisfactory results from planting wild 
rice are desired. 

Cord Crass 

Value: nesting studies at Lower ^ouris Hefuge revealed that 
cord grass was one of the most desirable cover plants for nesting wat
erfowl, The ability of the stalk and leaf-remains of this plant to 
stand up during winter and early spring furnished desired early sea
son cover, - , 

This plant is of particular significance in furnishing our 
small nesting islands v/ith desirable cover. The extensive rhizomb 
and root growth will tend to hold and build up the soil on these 
islands and thus insure their permanency, 

Envi r onme nt a1 He cm i reme nt s: This plant is very hardy. It 
will live under drouth conditions and is known to thrive in 12" 
depths of v/ater. Varied v/ater levies will not effect it; in fact, 
field observations show that sudden changes from aquatic to dry and 
back to aquatic condition during one season does not bother this 
plant. 

Rushes 
(Of the C.voeraceae) 

Spiked Hushes 

Suecies; Of the tv/o spiked rushes in our district, common 
spiked rush (Eleocharis ualustrus) and the Slender or needle spiked 
rush (Eleocharis acicularis). -m-H deserves special 
consideration. 

Value: This minute slender spiked rush growing in dense mat 
v/as observed to be grazed on by baldpate and to a lesser extent by 
the gadwell. 

The presence of a rhizomb spreading mat growth of this plant 
would be|pf particular significance on v/ater filmed md flats where 
a botulistic condition is liable to develop. Extensive planting of 
this plant is limited since, though common, it is not found in abun
dant quantities. 
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Spiked Hashes 
(continued) 

Environmental Beguirements: Environmental requirements of 
this plant further add to its value since it has heen observed to 
thrive in spite of varied water conditions, whether it he submerged 
or on dry mud flats. 

Balms he s 

Species: Of the several bulrushes in our area the hardstem 
bulrush (Scirnus acutus ) and prairie bulrush (Sc irtus palltfdosus ) w 
are the most important in our marsh planting work, 

Value: Both these bulrushes are desirable for furnishing 
cover,and prairie bulmish appears to be of particular significance 
as a food plant. 

Another valuable asset of these rushes is their ability to 
prevent roiled water due to wave action when marginal to the shore, 
A lack of roiled water results in a suitable environment for aquatic 
plants. The presence of such marsh and aquatic vegetation plus a 
lack of bare mud flats will result in an environment not so suitable 
for botulism. 

Prairie bulrush is of particular importance because it will 
spread more readily than the hardstem bulrush and can grow in more 
brackish waters. 

Dense beds of bulrushes, particularly hardstem bulrush can 
be improved foAvaterfowl, such as the diving-duck, by digging root-
stocks for transplanting along meandering channels 10 to 20 feet 
wide. For wxample, €anvasbacks nested in bulrushes marginal to such 
channels on the Lower Des Lacs Lake for the first time in 11 years 
in 1936. 

The tendency of hardstem bulrush to grow a rip-rap of rhiz-
ombs that effectively resist erosion will insure the presence of 
small islands and will protect the more exposed parts of the larger 
islands. 

Environmental Beguirements; Hardstem bulrush grows in fresh 
to fairly brackish water from slightly above water level to about 
3 feet below water level. 

Prairie bulrush grows in fairly Sresh to brackish water 
from slightly above water level to IS" below water level. 

Both species seem able to survive a certain amount 
tion. 

of water fluctua^ 



Smartweed 
(Of the PoLvgonaceae) 

S-oecies: Tv/o sraartweeds of particular importance in our 
district are pale smartweed, (PoLy^onum lauathifolium) and swamp 
or marsh smartweed (p. muhlehberpui)« 

Value: Both these smartweeds are excellent foods for water
fowl, and also good cover during summer and fall. 

Swamp smartweed is of particular benefit "because of its 
ability to live in varied water levels and to follow up receeding 
water levels. Originally many of the sloughs of the prairie region 
that were so much desired "by v/aterfowl were surrounded partly if not 
entirely "by this smartweed. The encroaching of this plant on this 7 
margin is not desirable for a botulistic condition. 

Environmental Requirements for Pale Smartweed: Pale smart-
weed grows in marsh to mesophyte condition. It is desirable to 
plant marginal to water but not in water. 

Plant Propagation 

Conclusion on method for planting marsh and aquatic plants 
is taken from the results of previous planting by Biological Survey 
personnel in our district and also of others who have done work on 
plant propagation of species mentioned in this report. On the 
following chart on plant propagation the ( *) have not been sufficiently 
tried out to warrant satisfaction. 
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CEAHD Cm PLAINT PEOPAaATlON 

Specie Reproduc-
ive part 

Method of Storage [Date for 
planting 

Method of Planting 

Sago 
J Pondv/eed 

(Potamo-
geton 
pectina-
tus) . 

>eeds 

Ihihers 

Cold water storage in \ Spring 
winter,Gold damp storagA "break-up 
in plant remains or like) to 
substance during winter.] July 

Rake in just "before flooding 
Clay halls, depth of S-Se". 

Cold water storage 
Cold damp storage in 
stray/ or like substance. 

Leafy 
stems 

Water storage 1-5 days, 
better to plant immed-
iately. 

Same Pressing into bottom mad. Clay 
balls, depth of 6 - 36". 

June 15 
to 

Clumps of 4-6 leafy stems press
ed in bottom mud, or by using 
clay balls. 

Redhead 
grass 
(P. obtu 
slfolius) 

Same as 
above 

Same as above Same as 
above 

Same as above 

:U 

Leafy 
Pondweed 
P. folio-
s.). 

Seeds Cold v/ater storage 
in winter. 7 

sus Root-
stocks 

<7 

Cold water storage or 
damp storage in * straw 
or like substance, 

Spring (Rake in just before flooding 
break-up jClay balls at depth of 6-36" 
to July 1 
Same as [Press in bottom mad 
above. jClay balls at depth of 6-36" 

Leafy 
stems 

Water storage 1-3 days, 
better to plant immedi
ately^ 

June 15 Slumps of 4-6 leafy stems 
to (pressed in bottom mad or 

Aug. 1 jClay balls de-oth 6-56". 
Wigeon 
Grrass 

> • ; * 
(Rupoia 
mariti-
Ma) 

Seeds * Gold water storage 
Damp storage in straw 
'or like substance. 

Root- * 
stocks 

Same as -above 

Spring 
break-up 
to July 1 

oak seed until it sinks, 
then broadcast, depth 6-36". 

same as 
above 

Leafy 
stems 

Water storage 1-3 
days, better to plant 
immediately. 

June 15 
to 

Aug. 1 

ress in bottom mud, or 
Clay balls, denth 6-36" 
Clump of 4-6 leafy stems 
pressed in bottom mud or 
3y using clay balls depth 6-36". 

Dack 
potato 
(Sagit-
taria 
lati-
folia) 

Seeds Cold water stor<age 
(Rot dep- in winter. 
ndable) 
.•bo: rs 

1 
Spring Clay balls or pressed in bottom 
break-up jnad, water level to 10" depth. 
to June. 

Cold water storage during 
v/inter, cold damp stor
age in stray/ or liSre 
substance. 

Spring Clay balls or pressed in hot-
break-up torn mad, wa%^Jevel to 10'' 
to June, depth, 

Wild 
Millet 
(Schino-
cbloa' 
crus-
gallii) 

t" 

Seed Dry storage 

Wild 
Rice 
(Zizanaj 
aquatica) 

Seed 

Spring 
break-up 
to July 1 

3ow or drill. 

Keep moist and plant 
immediately. Gold 
storage during winter. 

/jopt. to \ sow in Water, depth 6-36 " 
I period of \ 
freeze-up & 
Spring break 

Cord B 
grass 
(Spartin 
michaujc-
iana) 

loot-
stocks 

• 

kDamp storage during 
winter, * Transplant 
directly. 

Spring Press in or cover with thin 
break-up dayer of soil. 
to(*) ̂ ug. \ 

\ 

Needle 
rush 
(Eleo-
charis 
acicu-
laris) 

'/hole 
plant 

^Keep moist 
" Damp storage during 

winter. 

Spring break-up) Slightly above water level, 
to Sept. 1 / 

/ 

Hardstem 
bulrush 
(Scirtms 
acutus) 

Root-
stocks 
or whole 
plant. 

Left in piles with 
dirt left on. Damp 
cold storage, cold 
v/ater storage, dur
ing winter. 

Spring 
break-up 
to 
Freeze-up 

Sress in bottom soil|at water 
.evel to 3 feejt below water 
Level, B^SMPesults" from 
spring to summer planting. 

Prairie 
bulrush 
(S. pall 
idosus) 

'Pub or or 
v/hole 

- plant 

Piled outside and 
covered with dirt and 
stray/. Danro cold stor
age, v/ater storage dur
ing winter. 

Spring 
break-up 

to 
freeze-up 

Press in bottom soil at 
i/ater lev&l to 18" belov/ 
vater level. 

pale 
smart-
weed 
(Polygo
num 

Seed ' ^Dry storage 

(G-rov/s b 

Spring 
break-up 
to June 15 
sst mixed w 

Drill or sow and rake, in at 
depth of slightly abobe water 
level to water level. 
Lth v/ild millet). 

lapathi-
foliura) 

Seed ' 

Swamp 
smart-
weed 
•( A. rauh-
lenber-

Seed vs yet have not heard of satisfact )ry results from seed nlanting. Swamp 
smart-
weed 
•( A. rauh-
lenber-

V/hole 
plant 
Stem or 
cutt ings 
in lower 
part of 
stem at 
least 2 
nodes• 

Water storage 
several days -^7 

June 15 
to 
Aug. 15 

•anchor bottom so that there is 
2-12" of water over top part of 
stem which must remain under 
water till it sprouts. 

V/hole 
plant 
Stem or 
cutt ings 
in lower 
part of 
stem at 
least 2 
nodes• 

Cold v/ater storage 
during v/inter 
for stem cuttings. 

Spring 
break-up 
to June 1 

4_ 

Same as above. 



Des Lacs Hefuge 

Dams: Approval of dam projects for impounding water for 
nesting waterfowl and "botulism control is pending. 

Ditching: The propose ditching in pondsite which wa^s 
previously favorably commented on "by Mr. Kfbichek during his visit last fall 
and certainly deserves consideration, was disapproved as a C.C.C. project. 

Tree and Shrub Planting; A tree and shrub planting program drawn up by 
Mr, Low as a result of a conference with Mr, Latfeon and myself was returned. 'This 
program will be altered to conform with the proposals as outline by the Washington 
and regional office. 
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AXeatian laland Boport 

fhoro has boon snob a rash to got work prograras of a bio* 
logical nature lined up for refuges of this distriot that tine 
had to bo deliberately taken out to oô )Xeto oy oontrlbution to 
the Aleutian Island report* 

uhlle on the Aleutian Expedition it was agreed upon that 
llr* 0* J. Murlo, ohief of our party* would work up the report* 
Each one ef our party was to work on a contribution to this re
port dealing with sorae phase of the field work. W* Bouglas 
Oreŷ the Alaskan Oame Coraralssloner, contributed information on 
human relations with referenee to future administr̂ ition* Mr* 
Muriels problem* aside from oompillng the report* was on bird 
and animal life* Poo tor T. Scheffer contributed on marine and 
inrertebr to life with partieular reference to food habits. % 
problem dealt with the regotatlon* 

During the expedition we oolleeted and gathered data en all 
nhaoes of the work and were continuously Involved in roundhouse 
discussions on ŷ rlois phanes of tka Informtion nd eol-
lactions on different phases of the *&* has been turned over to 
the person working up this phase of the work. 

Since the oompletion of our expedition the following have 
added more information partioularly on nomenolature of plants i 
Mssrs. J. P. Anderson* Eric Hulten* Heal Hotehklss* W. E. Max on. 
J* B* Swallen* 3* F. Blake* and H* C* Fassett* 

Flora of the Aleutian Islands 

The flora of the Aleutian Islands can be characterised as 
northern prairie or tundra because the vegetation of these islands 
Is beyond the tree line. This is a rather striking feature In 
view of the fact that Aaatigraak* the most southern of this chain 
of islands is quoted to be two miles north of London* England* 

This arctic treeless condition of the islnds is probable 
due to several factors of which the temperature and the nature/ 
of the soil are worth considering* Since the temperature of the 
pacific Ocean and the Bering 9oa that surround these islands re
mains on or about 42°?.* the temperature of tig islands range from 
slightly below freesing to slightly above 50°$* It is also prob
able that the raw condition of the soil ĉ ue to its recent origin 
Which, on being associated with other undesirable factors, also 
has much to do with the lack of trees. 



Vegetative Cover iypo Ifops 

An attempt haa been made to explain and describe the nature 
of the flora on theae islands by making a oovor type imp of the 
vegetation on a part of Khnaga dnd Zgitkin islands. Plots cho
sen for napping had plant assoolations that were typical of the 
Aleutians, particularly those islands west of Unalaska, We are 
Indebted to Mr, J, 7iee, Assistant technician 'GC Camp 3F-3. 
KOnmare, Worth Dakota for making finished copies of the original 
Meld oape. 

the determination of the vegetative types was not placed 
entirely on an ecological basis* A definite understanding of 
plant ecology on the island did not̂ seem possible and it was a re
lief to read Doctor F. Griggs* paper on fhe Problem of ̂ rctic 
Vege^tiQfl, 4 

He states, "Finally, however, I came to see the trou
ble, these northern vegetation types stand lower in the 
plant suocesslon than any of the natural associations 
in the south. When I began to compare them with ephem
eral weed vegetation of cultivated fields, a comprehen
sion ef arctic ecology began at once to dawn on me. 

Go out to one of the numerous real estate develop
ments where they have made over the landscape recently 
and try to classify the weeds that appear. Cataloging 
the plants over several such developments, you will make 
a long Hot of familiar weeds. Now try to classify them 
as to habitat preference and their associations to each 
other." • 

These statements appear to fit plant ecology on the Aleu
tian Islands In a nut shell. 

The description of these types is general in that they 
were made to desoribe the different vegetative types for this chain 
of islands and not for the speoifio oovor types as mapped on I-
gltkin and Xhnaga islands. The dominant and some of the sub-
dominant speeies are mentioned in the following description on 
plant types. 

Classification of symbols for vegetative cover types fol-
lone the plan for Vegetative CXaanlflcatloo for Covar lAppte 
as presented by the Migratory Waterfowl and Wildlife Research 
divisions. 

• Griggs, Robert F. 
1934, Problem of Arctic Vegetation 
Journal of the Washington Acad©ray of Sciences, Vol, 24.page its. 



Outer Belt of Vegetation 

(CL) Lftr/re Graas 'Zrmi One of the moat notable and strik
ing featiiroo of the Aleutian Xslands is the marginal belt of 
BLvnaa raolUs dominant type of vegetation whioh often extends 
well up the slopes of mountains and book along flats Just off the 
beach* Subdomlnant plants worthy of not© of this type are the 
two spsotoa of the Uratolllforao. T̂ i-̂ lcv̂  aeqtftlcgyi "nd ĉ -
loaellmm CTWllnl. ami a opoolo of the Cyy.̂ alitao, 3e>neoAa 
naeade«*amioa* Xtnsdlately marginal to the beaoh Honokemra 
oonloldaa Tar. na.lor, (Aronarla oooleldaB) lo laimratly foand. 

This rank heavy grô rfch hip to shoulder high with its tend
ency to grow in clumps is a definite impediment to walking. 
Nevertheless * the extensive rhisomb fibrous root growth and the 
tough fibered nature of the leaf blades and stems could be relied 
upon for aid in climbing almost perpendicular slopes. 

This marginal belt of prominent begetation hod a distinct 
bearing on wild life. On nobs, chimneys, protruding cliffs and 
shelves covered with this rank plant growth, the bald headed 
eagle finds suitable nesting sites, ©lis luxurious growth of 
vegetation also tarnishes suitable nesting cover for the Paoifio 
eider and the glauooua winged gull. Bdrrougbing birds, partic
ularly the tufted puffin, have formed honeycomb colonies for 
nesting, partioularly in thooo places where the fox do not in
terfere. Foxes were also observed to have their dens {in part) 
in this outer belt of rand vegetation. 

Vegetation in the Interior 

The plant life inward from this outer growth of rank lux
urious vegetation appeared to follow no ecological pattern. To 
bo sure aquatios were found in the fresh water pools and lakes. 
Sedges wore found la the more wet habitats, but never the less 
could bo found anywhere. Oenerally speaking, there appeared to 
be a grand mix up of plants apparently lacking ohm ct oris tics 
which would allow segregation of this vegetation into definite 
pl̂ nt associations. 

Often there was a dominance of certain plant spocios with 
apparently no ecological reason. Cm Klska Island particularly 
In the southern part, reindeer moss (Cladonia SDD.) was dominant. 
On a large part of Uonak Island grasses were dominant (not the 
law »Hri» mollla). (to raftny Islando tba orâ ĵ J&Ŝ asm 
nianu::) wag dominant, and on other islands there, wewe M&turê  
of plants peevicusly mentioned as well as other tundra species 
that it is very oorrrenient to refer to suoh vegetative cover as 
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In ths interior regions of these islands hums or mlaiatare 
Mere of peat 3 to 4 feet high are sooetiaeB oonrxm. In sooe 
eases it appears that this o end it ion is due to an aoouiailative 
growth of mosa particularly club moss (l olytriobjim SDÎ • or closely 
related species) and Sphagnum. Uhese small peaty hammoolcBi often 
serve as places of rest and ohaorvation for ths pares it io Jaegerv 
the glauoous-eringed gall, the haldheaded eagle, and the blue fox. 

This inner area of rogetatioa does not appear to he so slgni* 
fleant as the outer belt of begatatlon for bird and animal life. 
W«terfflml, particularly the JSuropean teal, the greater soaup, 
red-throated loon, Aleutian sandpiper, and northern phal̂ rope 
find suitable nesting sites in ths viclntty of fresh water ponds 
and lakes. Apparently rook ptarmigan found suitable nesting sites 
in this range of vegetutlon. For the most part the ̂ 3$̂  birds, 
the Alaskan longspur, ths Aleutian song sparroiK?) the snow bunt* 
ing, and on the islands to the eastwork the Savannah sparrow, and 
ths Amcrioaa pipit also found suitable nesting sites in this 
region of plant life. 2h0 birds mentioned above were not so 
numerous or oonoentrated as ths sea birds observed marginal and 
on the shores of these Islands. to be sure there were concen
trated colonies of aukloto in the interior, partioularly on r»em-
isopechnoi Island but this was not due to the vegetation but rather 
to extensive cavities and pockets resulting from a juablod nix 
up of aliff like rook and boulders that were the result of the 
blowing up of a voloonio ftountiaa daring the past, iJhese oav-
atlea and pockets furnished ideal nesting sites for the auklots* 

Vegetative cover types for plant life in the interior of 
these Islands arei (BO Heath, (Bg) Alpine heaths, (Go) Small 
Grass, (U) Gladodla. (M17) Sedges and hushes, (IW 
Bog. and fWx) Sago ond̂ &. 

(Bl) Ihe heath type of vegetation could be wore 
oorrootly oalled tha ̂ SiaaSSatLaifflBB < ̂  ^aoett-oaaa^ typo. 
Other hoaths (of the Krlc-ae-.o) often prominent in this tŷ o tiro 

RV-:WkM?X9la  ̂Vaoolnirua ̂ Itls-idaeao Grass speeies 
oftbn found growing with thoie heaths are Fostuct ribrâ  and 

var. 

' l̂ z) Alpine Hoatba» Alpine heath type was similar to the 
one discussed above. However, > Is very dwarfed 
and invariablyr associated with ŝlom 
hyonoidoB is also found growing in the higher more exposed hab
itats, Ho grasses were prominent in this alpine type. 

i 



(%) 9IIPU P̂hls snail grass typo Is distinctly 
different from the (00 large grass type la that the large rank 
grosrth of Blrrais mQllis is not Included in this type, The fol
lowing In mixed or pore stand are the dominant species of draninia 
usually found in this type* Festuoa rubra, i oa artica. Calarqa-
groatris oanadonsig var sqâ ra, /̂ rostip b.qror̂ lg* ̂ eschr̂ â 
o- *sr,-bas72 W, artioa, and ̂ oĉ al̂ a wapll** 

oJ*<€. 
Sedges particularly Oarex rariflora le often found in this 

pmsg tyDe, 

Though the more conspicuous flowering plants were found 
in most of the types, they appear to be more not lovable in this 
smaller grass type. Some of the flowering plants v/orthy of note 
nrai FyUtH rift Q'^ngjh 0^8 arl56uta, X---qt'-«tl:Ort> 
spp., itaemons narolssiflorn. aaiwflcû a psX,3,<?B4tt imjlmi-a nool:-
icatanala. Oaranlum eriantteua. 
nerogrlmiB. and ̂ rnioa ip. 

Prom the standpoint of land use, extensive areas covered 
with a small grass dominant type have already shown themselves 
of valuable signlfloanoe for the raising of sheep. On Unnak 
Island a sheep ranch has been very successful, and the wool 
shipped out is reported to be of a superior quality. 

.Li) Cladonia: The reindeer moss type (Cladonia grp. <2 
11 chent) is often associated with subdominont moss species (Spe
cies of ISiscl) and some of the grasses previously Mentioned. 
In more moist areas sedges (Carex sp,) were observed to be associ
ated in this lichen. 

In view of the fact that reindeer moss Is one the main 
foods of the oarabou and̂ relndoor, it might appear advisable to 
plant reindeer on some of these islands having an abundant 
sunply of this lichen. However, after considering the rugged-
ness of some of these islands, whloh would discourage hunting 
of thoce animals* the habits of the A lout ̂living on the islands, 
who prefer the shoreline to the interior* it is quite obvious 
that the presence of reindeer on these islands would not be of 
material benefit to them. These statements have already been 
shown as facts oa Atka Island, 

 ̂ Sedge snd Bush: The sedge and rush type usually 
dominated by the sedges were often found marginal to ponds and 
small lakes and in the slightly depressed and level areas in the 
larger valleys# 

oed -es oomnon in this type are Oarex maorochaeta. £, ufav-
^ooa^R (?).£. ^ £• Jaastol* ® ®i 
Susula iultiflora was very prominent and in some oases the dominant 
specie of this type, A conspicuous flowering plant associated 
with this tyfl is fialtha paluatras for. naixirtfoU»» 



(l̂ g) fo)ltegnma Bog: Spkagnun bog ia not a common plant 
cover type. Localized spots of Jphagmun grmrlnr with other 
mosaes ape present on most of the is lands,but they were too small 
to map. However, Khnaga Island had larger beds of sphagnum. 

(Hj) up the vegetation of two though usually 
three or more of the plant types previously discussed under 
Ve/srotatlon in the Interior and general ideas can be had on the 
nature of this type of vegetation. To discuss the type farther 
would result In weve confus lag mixup, 

(Wi) Sago Pondwead Type: The sago pondweed type included 
otamogGton flliformis (?) ' or other species closely related to 

?Ctamo:roton peetinatus. This is not a common aquatic type. In 
fact, it was found extensively enough to map only on one lake on 
Hanaga Is land. 

For the most part inland fresh water lakes and ponds of 
the Aleutian islands looked aquatic vegetation. 

Water Analysis 

Water samples were collected for several lakes and ponds, 
on the Aleutian Islands, and fixed or bound carbon dioxide tests 
were made. 

We are Indebted to Doctor J. S. Bordner, Director of the 
Wisconsin Land Inventory for equipment and solutions for making 
fixed C0g tests. 
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Fixed COg Tests of Water Samples 
Aleutian Islands 

- — 
Location Bate of 

Collection 
Bat© of 
Test 

tfemak Island 
Lake by tJnraak Tillage 

Agattu Island 
Lake in Bast Bnd 

Agattu Island 
Lake in last Central Part 

Id ska Island 
Lake in South End 

EAvalga Island 
Lake 

Atka Island 
Lake 

Aachitka Island 
Lake 

Bat Island 
Lake in West End 

Bat Island 
Lake in East End 

Kanaga Island 
Lake on North End 

TTnelaska Island 
Lake 

8-54-57 

6-12-57 

6-12-57 

6-21-37 

7-29-37 

8-13-37 

7-19-37 

6-30-37 

6-29-37 

7-12-37 

8-25-37 

1-10-38 

1-10-38 

1-10-38 

1-10-38 

1-10-38 

1-10-38 

1-10-38 

1-10-38 

1-10-38 

1-10-58 

1-11-58 

Parts per 
million 
fiyed Cfr, 

13.5 

8.5 

2.9 

12.35 

23.75 

53.9 

36.0 

4.25 

5.0 

15.75 

11.5 

Be termination of the hardness and softness of water from 
fixed COg is more dependable ||armina11 on because the 
Ph would be Yarlabl© since/the hyarogen ion concentration. îe 
hydrogen ion concentration varies beoaus© of the photosynthesis 
of pbyto-plankton and other plant life. 

These tests tend to show that the water of inland lakes 
and ponds of the Aleutian islands are, for the most part, soft 
and undoubtedly lack mineral nutrients noeded for a luxurlent 
growth of aquatic plants and other life. , A 

Exceptions ware found on lakes at Atka and /(mchetka islands. 

In the as lakss tbrloptollnm aploatum. Bammiralua trloho-
pa/llua. and aoms rotanogeton ST>O. wars found growls in denas Ijada. 



Marin© Plants 

on-jeria marina was found on Sanak Island. Ihoû h some 
of the marine algae vers collected no Intensire studies were 
mfidfl at thflqfl vml-nn. ' 

Bootor Srio Halten#s recent paper Fior- of the Aleutians. 
will forclsh mluatlo information on plant dlBtrllrition. Hotes 
on plant distribution from oar expedition will be added to this 
report when all the oolleotion sent to the Biological Surrey in 
Washington, B. C, has been identified. 

Some time In the near future seed and fruit collections 
will be identified, Ublbd, and sent in. 

Negatires of photographs that X took on the trip hare not 
been catalogued and labled. 

Forestry programs h&rs been drawn up by refuge personnel 
for all refuges. 

B&rsh and aquatic programs hare been drawn up for Arrow-
wood Befoge and Medioinc Lake Befuge by refuge managers, A 
goneral report has bean prepared to serve as a guide for marsh 
and aquatic planting. 

During the past three years we have all been engpged in 
part in guiding and hurrying Uature in furnishing refuges with 
desirable ® rsh and aquatic vegot&tion. Tarioas methods of 
planting ĥ ve been used with varied suooess. 

Gn the basis of the work done in oar district and else
where, an attempt is being made to describe some of the more de
sirable n&.rsh and aquatic plants with reference to g^eoia. value, 
WtfWSftfcl KSSiimmSS  ̂̂  argyw-uai r.fag— of oar 
locality. Information on propagation of theae plants is shown 
in a chart at the conclusion of this report. 

This accuimlfttivo information given in this memo Is not com
plete, since this field is relatively new. Continued work on marsh 
and aquatic vegetation will lead to other infora tion which will 
be of value to all of us in doing this work in the future. 

Forth Dakota Befuges and Ivfediolne 
Lake. Montana 

i mi x of 
A4^fIC TMKB&IKa 
DOH'fH DAKD2iV 



I'ondwoods 
(Ha.ladaoeaa 1 

3 >eQieai of th« pondweode found In tills district sago pond" 
wood Lotamô ton pootlnatus). leafy paidweod (̂ . f9Umg)» redhead 
grass or clasping ledfed pondweed (£. ***• riW-rfawM,) 
and wlgeon grass (Bu i>ia aaritiiaa), are most Irsaportant• 

Since these plants have similar obaraoterlstlos they will 
he discussed as a group* 

Valuei AH these plants, particularly Sago pondweed and 
redhead grass are well known duck foods and little need he added 
on this subject* 

Sarerer, there Is another point of particular significance 
to consider* Field ohservations tend to show that areas, where there 
Itfr'large beds of aquatic plants, are not Inflicted with western 
duck sickness or hotulism* 

The causa tire organism for this malady is the bacteria 
Cloatldlnm botallnlum lyp* C, whloh aeorates the Tlrulant fatal 
toxin that has killed ducks* This bacteria Is an anaerobd and con
sequently can not exist in the presence of free oxygen. On the other 
hand aquatic chloraphyll bearing plants produce free oxygen by their 
phot osynthetio processess and oonsequently appear to cause a non-
desir ble environment for anaerobic life. In other words the pre
sence of green aquatic plants purify the water so that a serious 
botulistlo condition will not develop. These statementa with ref
erence to botulism and aquatlo plants should be regarded as a sup
position and not as facts, since I do not know of any experimental 
work done on this subject, 

Snvironnmntal BeauirementBi It Is obvious that these plants 
grow only In water, nevertheless they appear to be able to live over 
in those places that beooras dry during the fall* This is due to the 
fact that sufficient nô lshment is stored in the rootstooks and tu-
bork* 

These aquatic plants, particularly wigeon grass and sago 
ondweod can grow la fairly brackish waters. 

Aquatic vegetation cannot thrive In badly roiled waters. 
Anyone who has observed ox-bows of streams with a hoary growth of 
water plant life as compared to streams with out plant life would 
readily hote this characteristic of aquatic vegetation. The signi
ficance of these statements were further proven by a series of 
experimental plot studies made la the See Lacs Hofuge In 1936. 

In view of these facts It Is obvious that a badly roiled 
water condition must bo corrected before doing aquatic planting. 

judging from field observations made on the Upper 3 our is 
and Arrowwood refuges it appears that a green scum or bio®® due to 
plankton and other algae are not so detrimental to the growth of 
aquatic plants as roiled water. 
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Vfet«r Plantitina 
(Aiiswwe) 

SxtoQiuBt Of tha Watar Plantain Family, the Sagittarian. 
part lea lay ly diolc potato some iigni-
floanoe• 

Valuet ®iepo has heen a lot of talk praising this plant a® 
a daok food. For the most part, it has boon orer done. This is 
probably doe to the fact that the closely related delta potato 
(3agittaria olytynhylla) whioh is of great value as a duok food  ̂| 4 
in the southern states. However, this plant like other marsh vege- " ̂  t 
tat ion aids in preventing roiled eaters when planted marginal to 
the water. 

5 <» -) 

11rrll>Tnm1flll plant grows marginal to i r: 
the water and la the water to about 10" in depth. It is not so  ̂
lenient In braoklsh water as othsr vegetation. 

Iforsh Grasses 
(2ESB1M2*.) 
( 

Sr>eoie3t Of the many desirable species of marsh grasses, 
we will lilslt ourselves to the 5 speoies, wild millet (Sohinoc] loa 
oraBgalll). wild rloe (Ziznnla amiatloah and oord CTa«a (Swrtina 
mlahanxiaaal. 

M 

> s 

i 
^ v 

^ o 
^ c £ 

— Ml C X 

wild Millet 
Rice. ^ 

v ^ ^ V̂ luei Wild rice has often been acclaimed as one of oar most valua 
able food oover plants for waterfowl. 

*lld rloa haa definite require-
ments that mat receive consideration if satisfactory results are 
to be obtained. 

^ . 

(1) Zt will grow in fresh to slightly braokish water. 
(£} An exchange of water through all or part of the season 

is desired. 

^ ̂E' 
« * 

tv. 

(3) Depth for planting is 6n to 36", 12" to 24" being most 
desirable. > 

(4) Bottan soil having a layer or covering of partly broken 
down dead vegetation is desirable for sowing rice seed. |wJu 
For example, wild rloe very readily reseeds Itself in its i 
p̂artly decayed straw. In 19S6 on the Des Lacs Kefog® a 
good catch was made in a flooded field that was covered 
with remains of Hasslan Thistle. At Lower Soar is Befog® 
wild rice planted In locations marginal to heavy vegeta
tion whore plant remains tended to form oover on the bot
tom, was successful. This particular requirement for wild 
rloe appears necessary so that this bristled awned seed 
will be able to work its way down so that It will not be 
so readily found by waterfowl. Softs believe that a bur
ied condition is neoessury for a proper germination of 
the seed* 

r; 
<11 < , 

t ^ ^ 
i 

II? 

Ki 
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( 5 )  O n e  o f  t h e  m o a t  1  I m p o r t a n t  a n d  l e a s t  c o n s i d e r e d  e n v i r o n 
mental roquireraont of wild rice la that of a constant 
water level. It was known to stand a slow drop in water 
level "bat has again and again proven that It will not live 
where there are sudden changes in water level even of 5 
or 6 Inches, ^his fact was brought out at the Imwer  ̂oar Is 
Hefuge during 1937 and is an old story in the extensive 
rice heda^bf the Great Lakes States. 

these factp %%i m ahffofc^Y  ̂
hay, a oantroUed oonatant watar euaolr dnrlm; tha grw-
lag aeagon If s:,tlBfaotor:f raa^lta froa flu-ntlng lid 

toured. 

Cord Crass 

Valuer Hosting studies at Lower ^ouris Eefuge revealed that 
cord grass was one of the most desirable cover plants for nesting wat
erfowl. The ability of the stalk and leaf-reuiRias of this, plant to 
stand up during winter and early spring furnished desired early sea
son cover, 

This plant Is of particular significance in furnishing our 
small nesting Islands with desirable oover. The extensive rhisorab 
and root growth will tend to hold and build up the soil on those 
Islands and thus Insure their permanency, 

SnTlronmontal aaaulraaanta' Thia plant la rary tardy. It 
will live under drouth conditions and Is known to thrive in 12* 
deuths of water. Varied water levits will not effeot itj in fact, 
field observations show that sudden changes frosi aquatic to dry an* 
back to aquatlo condition during one season does not bother this 
plant. 

Bushes 
(Of tha Cyj>,j*9»«f) 

Spiked Bushes 

Soeoiesi Of the two spiked rushes in our district, common 
apitod ruah (BlaostarjUf pdua^) and tha llander or naedla apifead 
ruah aUatot aatlwrattah daaarraa apealai 
consideration. 

Valuei This minute slender spiked rush growing in dense mt 
was observed to be grased on by baldpate and to a lesser extent by 
the gadwell. 

The presence of a rhlaomb spreading mat growth of this plant 
would betf partioulsir significance on water filmed mid flats where 
a botullstlc condition is liable to develop, ihctensive planting of 
this plant is limited since, though common, it is not found in abun
dant quantities. 
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Spiked Buohes 
(con timed) 

SiTlronaental Ba rolr«»nt8 i Snrlromamtol rsqulremBntB of 
this plant further add to Ita ralue since it has "been ohserred t© 
thrlro In spite of varied water oondttiona, whether it he suhsaerged 
or on dry md flats. 

Spec leg i Of the several hulnshes In oar area the hards tea 
bulrush (Solrms aout is) Rnd psulrle bulrush (Solr lyi .pfiUtteâ ) 
are the most important in our marsh planting work. 

Valuet Both these bulrushes are desirable for furnishing 
oover,and prairie bulrueh appears to he of particular significanoe 
as a food plant. 

Another valuable asset of these rushes is their ability to 
prevent roiled water due to wave action when marginal to the shore. 
a lack of roiled water results in a suitable environment for aquatic 
plants. She presenoo of such marsh and aquatic vegetation plus a 
lack of bare md flats will result in an environment not so suitable 
for botulism. 

Prairie bulrush is of particular importanoe because it will 
spread more readily than the hards tern bulrush and can grow in more 
brackish waters. 

Dense beds of bulrushes, particularly hardstem bulrush can 
be improved foit-mterfowl. such as the divinĝ duok. by digging root-
stocks for transplanting along meandering channels 10 to SO feet 
wide. For wacampie, shacks nested in bulrushes marginal to such 
chrnnols on the Lower Des Lacs Lake for the first time in 11 years 
In 1936. 

Ihe tendency of hardstem bulrush to grow a rip-rap of rhls-
omba that effectively resist erosion will Insure the presence of 
small Islands and will protect the more exposed parts of the larger 
islands. 

hkiviromental ite cm irements: Hardstem bulrush grows in fresh 
to fairly brackish water from slightly above water level to about 
3 feet below water level. 

?ralrle bulrush grows in fairly fresh to brackish water 
from slightly above water level to 18'* below water level. 

Both species seem able to survive a certain mount of water flue toe# 
tion. 

Bulrushes 
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Sraartw«ed 
(Of tlw rolygonaoaif) 

Sneoieg: Two am^rfcwaoda of particular iraportfinoa In our 
dl»triot ara pole enartwead, f/ olvgoitum loaathifolloa) and mrnp 
or raurah aiaartwaad (£,• iaihlQa'oor^ii) * 

Vnlua: Both thasa •roartv/eede ara oxoellent foods for watar-
fowl, sad also good oorar daring auriraor and fall. 

Brntup ajuartwead is of particular jfenaflt hacausa of its 
ahility to lira la varied water levels and to follow up raoaeding 
water levels. Originally many of the slowghs of the prairie region 
that ware so laooh desired "by waterfowl were surrounded partly If not 
entirely By this soartweed. fhe encroaehing of this plant on this 
margin is not deslrahle for a "botullstlo oondltion. 

tea Sn'T^adi I'Ble snart-
weed grows In raarsh to mesophyte condition. It is deslrahle to 
plant marginal to water hut not in water. 

Plant Propagation 

Conoluslon on method for planting marsh and aqu&tio plants 
is taken from the results of previous planting hy Biological Survey 
personnel in our district and also of others who have don® work on. 
plant propagation of species mentioned In this report. On the 
following chart on plant propagation the (•) have not Been sufficiently 
tried cut to warrant satisfaction. 



CEAHT os PUHT PBOPACUflQH 

Spool© Eoproduc-

Sago i Seeds 
londweod 

Tabors 
•retina-

Sp 
: Leafy 
is terns 

Method of Storage fete for >thod of Planting 

Spring -old water storage in 
winter,Cold damp 8tor«ĝ  breab-ap 
in plant remains or like to 
smssim zmsszxjslica. 

Bake in Just before flooding 
Clay balls, depth of 6-56". 

Cold water storage 
Cold damp storage in 
fftyaw or gubsta^oe,, 

Same Pressing into bottom md, Clay 
balls, depth of 6 - 36". 

Whter storage 1-5 days, 
better to plant Immed-
j£tate« 

Jnaa IS 
to 

A^R:t X , 

Claris of 4-6 le«.fy stems press
ed in bottom md, or by using 
.olay ballg. 

Badh*ad 
grass Sag® an 
(p. aSoTB 

Same as above Sams as 
above 

Same as above 

Leafy 
rondwe©d 

Seeds Cold water storage 
i in winter. 

Hoot- ; Cold water storage or 
stocks damp storage in • straw 

or lite TObatsqse, 

Spring 
break-up 

,<? fwte.i 
I 

Bake in Just before flooding 
Clay balls at depth of 6-56" 

am as 
above. 

Press in bottom md 
Clay balls at dopth of 6-56" 

Leafy Water storage 1-5 days, 
stems better to plant immdi-

;June 15 
to 

X 

fc 

£ 

lumps of 4-6 leafy stenu 
•prossod In bottom and or 
s2m ,>-411 J-« S-gs"-

Wig©on 
Crass 

SEiSi-

/ 

Seeds • Cold water storage 
Damp storage in straw 
i.W, Ufe aubjitaflco, 

Boot— * as above 

Leafy 
stems 

ring 
break-up 

• lite 
saiuo as 

jsmsl 

Soak seed until it sinks, 
then broadcast, depth 6-56". 

Daok 
potato 
(Sa^lt-
tatiS; 
ml-
follâ  

••tttar itorag. 1-3 June 15 
days, 'batter to plant to 

Seods Cold water storage 
(Hot depr In winter. 

iPress in bottom md, or 

Ftar 
iClurap of 4-6 leafy stems 
bressed in bottom mad or 
M. "If-y biiU? issai ?-??' fw-1— 

Spring Clay balls or pressed in bottom 
break-up mad, water level to 10" depth. 

iMb 

Wild 
Millet 
(BoMno--
ohisl 

Tubors iCold water storage daring Spring 
winter, oold damp stor- break>-ap 
age in straw or lifts to June, 
p^apoe, i 

?Clay balls or pesessed in bot-
tora mad, water level to 10rt 
depth. 

Seed Dry storage 
Spring 
break-up 
to July X 

Sow or drill. 

Wild 
Bice 
(^awv-l 
aquatioa) 

ootd Keen moist and plant 
imniedlatoly. Cold 
storage during winter. 

storage 
winter, • Transplant 
directly. 

iSept. to 
i period of| 
frecse-up St 
Spring broa 
[«» to .T»ine 

Spring 
braak-ap 
to(*) ang. 

Sow in water, depth 6-36 

Press in or cover with thin 
layer of soil. 

Needle 
rush whole 
(Eleo- plant 

•Ekep moist 
• Damp storage during 

winter. 

Spring break-up 
to flept. 1 

Slightly above water level. 

Hardstem Hoot-
bulrush stocks 
(Seinrug or vdiole 
Routus? ! plant. 

Left in piles with 
dirt left on. Damp 
oold storage, oold 
water storage, dor-

pring 

;o 

Bress in bottom 8oil|at water 
level to 5 feet below water 
level. Beat results from 
spring to summer planting. 

Prairie Bibor or 
bulrush j whole 

pale 
a«Rrt-
weed 
i j 

Piled outside and i pring 
covered with dirt and 4 iroak-up 
strew. Damp cold stor- to 
age, water storage dur- freo*e-up 

iae. 

Press in bottom soil at 
water levii to 18" below 
water level. 

Seed Dry storage 

l̂ mr 

Swamp 
smart-
weed 
(i.. mh-

Whole 
plant 
Stem or \ 
cuttings 
in lower 
part of 
stem at 
least 2 
weftM. 

Water storog* 
several days 

Cold water storage 
daring winter 
for stem cuttings. 

Spring 
break-up 
to Juno 15 

bps 

Drill or sow t-nd rake in «t 
depth of slightly afcofre water 
level to water level, 

tflth wild nlllet). 

"em yM pW^bs. 
June 
to 
Bag. 

15 

15 

Spring 
break-up 
to Jane 1 

anchor bottom so that there isfl 
g-l2w of water over top part of 
stem which must remain under 
water till it sprouts. 

iaras as above. 
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Dob Laos Befogs 

, J*£S&t A-pproyal of dam projects for Imp minding water for 
) nesting waterfowl and botallsm control is pending. 

PXWAm propose ditching in ponds its which was 
T^rerloasly farorahly cmnriented on "by tifr* I5ihlchei: daring his rislt last fall 
and certainly deserres oonsideretion, was disnpprorod as a C.C.C, pfojoot. 

Sfffig Shpob , X&Pt'r A tree and shrob planting program drawn up hy 
r# hem as a result o. a conference with !Jr. Lata on and myself was returned. This 

and^reglon^l Sfioe^^ t0 0<mf*mL With th# Proposals as outline by the Washington 
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QOua^Lrrĉ iou vxo^eo^a o^, jioioEIOWI jBiboẑ arOtMl* 
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mssAfmi m*'(m OF ACTIVITIES 

Aleutian Island Beport 

A® attempt to ooraplete the narrative oontritnitlon to 
the Aleutian report dealing part ionlarly with the description 
of plant types typical of the Islands was dropped temporarly 
"because of the piling up of other work on programs for the 
North Dakota refuges. I should he ahle to oomplete it daring 
February# 

North Dakota Bofogos 

Daring January, Fobruary and March programs oorering 
spring and summer refuge development work is being drawn up* 

Most of these projects will he drawn up by refuge man
agers, and If it seems necessary ooramonts on the proposed 
work will he mode hy mo* 

M>g»h and Aimatlo rlant»i ProJ«otB dealing with marsh 
and aquatic planting methods will reoieve special consideration. 
We are waiting to see what Mature will give us In the line 
of water supplies. 

Farming Preemmi The Begianal Offloe has taken care of 
the farming program. 

he 
Tree Plantingi free planting programs should'completed 

within the next two or three weeks. 

BirdqFaun,, and Plant Sar?e.T?l Wê also Jiope to arrlre 
at a definite plan for duck census workAplan for contributing 
to hlrd fauna, and plant surveys. These surveys will he sec
ondary in Importance, heeause the immediate work of administer
ing and developing refuges will take up most of the time of 
the refuge managers. However, excellent progress has been 
made In this work on several refuges. 

Certain phases of the work at Des Lacs, Lostwood and 
Upper Souris refuge: deserve special consideration. 

Des Lacs Befuge 

Hie following is a report on Botulism and possible means 
of control. This problem certainly deserves immediate consid
eration. 

Botulism Report 

BOTULISM CM THE PBS LaCS BSKJGE 
AND CONTEOL MMOSMN 

Outbreaks of Western Duck Sickness 



Early Oafbreaka of Weatarn Daok Sloknegai The Botulls-
tlo malady oalled Western IJuok Sloknesa has been a problem on 
the Upper Des Laos Lake for a number of years, Prerioas to 
the establishment of the Des Laos Waterfowl Hefoge by the 
Bareaa of Blologloal Survey, sportsmen and eoasenrationallsts 
of Kennare had reoognlsed that a serious malady was killing 
duoks and their control measures o« driring the birds out of 
the region of infection hare saved thousands of birds, Fort
unately, these attacks usually occur late in the summer and 
lowered temperaturesWfavorable to Botulistic oonditlon stops 
further Siokness, 

Weatarn Piek Slolmeag Oattraak. 1935; In the early part 
of august, 1935, Ifip, W, F, Sibichek observed sur rialngly large 
mounts of Daphnia upon which thousands of duoks appeared to 
be feeding, Bubichê s prophecy that in 2 weeks time an attack 
of botulism would follow proved to be true and drives were 
started immediately to keep the birds out of the Infected area. 
Cooler weather prevented fwrther damage from this duck sickness. 
About a thousand birds died. 

Western Dupk Sickness Outbreak 1936: In 1936 the prolonged 
heat waves with their hot scorching winds resulted in a drop in 
water level, and caused an Ideal condition for growth and 
propagation of large quantities of plankton, Baphnia, and 
aquatic Insects which upon their death in turn appeared to have 
furnished an ideal media for the bacteria Clostridium botulinum 
type C. The toxin secreted by this bacteria was sufficiently 
concentrated so that another epidemic of duck sickness broke 
out on the extremely early date of July 9, 1937, Doctor S. 
R, Khlrabaoh told the writer that this is the earliest date 
th*t pn outbreak of Botulism has been known to oeour in this 
region. At the time of the outbreak there were 3246 duoks 
on the Unper Des Laos Lake of which aprroximately 513 were 
young and unable to fly. Since the young readily succumbed 
to this disease without traveling far from the affected region 
it was an easy matter to figure out where botulism conditions 
were severe and where it was apparently lacking. Drives made 
daily to keep the birds out of the affected,area mstwlth only 
partial sucoesa. Dead birds were burled, A 13,TtK) dead birds 
were counted. Close to a thousand birds were successfully treat
ed, banded, and placed In healthy waters. If these daily drives 
had not been made to keep the birds out of the infected water 
it Is quite probable that 25,000 to 30,000 birds would have 
perished. During August, duoks, particularly pintails came 
in large numbers. It seems that the Upper Des Laos is an area 
of concentration for pintails because of the mid-euimaer molt. 
Birds continued to suffer from western duck sickness till the 
second week in September, 



-J -

»>»tern Juok SlaltneBa In 19871 The writer web not In 
thl» oonntry daring the stumor of 1937, but from the Inforraa-
tion received from Tlr, S, R, Xxm, Junior Refuge Manager, it 
appears that botulism was not mob of a problem because a 
large portion of the Upper Bee Laos Bake dried up, particu
larly that part where Botulism had oocured. However, a number 
ef birds did enocumb to this disease. 

GiaJBaTlftS QBOalim 

The causative organism ts the baoterjak Clostidium 
botulinum type C. It is not the bacteria itself that is di
rectly responsible for this duck slckhess but rather It is the 
toxin secreted by the baeteria that has proven to be so viru
lent to waterfowl. 

Doctors S. H. Khlmbaoh and M, F. Gandersons technical 
bulletin number 411, 1934, entitled Western Duck Slokness. a 
Form of Botulism .explains that under Meal conditions ra id 
toxin production occurs between QZ*Ar£to 98 F. Other points 
of particular interest that ere brought out in this monograph 
is that this baolllus type of bacteria is Jaiaerobî  saprophy
tic, form spores resistant to adferse conditions whioh may 
persist for years,p-and prefers alkaline oonditions. 

"Preformed toxin may be effected adversely in nature by 
suoh factors as extreme alklinity o* salinity, light, dessioa-
tlon or Rirert (page six) Another particular characteristic 
ef the botulinum toxin that is worthy of note is its soluabil
ity and consequently its ability to becoaa diluted in water. 
Also it is the oonoentration of toxin that is harmful to water
fowl? If the toxin becomes sufficiently diluted, it Is not fatal 
to waterfowl, 

cmmoh 

On the basis of the ohnraeteristics of this siokhess out
lined above possible control measures will be disouseed. Ift 
the tognfigy of the paper V/ootern Dick Slofeeag a Form of Bot
ulism. the following statements explain what to consider in 
the order of control measuresi 

"More lasting and effective means of prevention, 
however, lie In modifying or eliminating oonditions 
that favor the development of the organism and the 
evolvement of its toxin. By flooding mud flats and 
shallow, stagnant water areas with deep or flowing water, 
temperatures are reduced and, through a process 
of dilution preformed toxin may be attenuated to 
the point of harmlessness. The expediency of temp
orarily cutting off all water from infected areas 
also has been used ef festively where the ground may 
be oomnletly desaloated and thus become unattractive 
to birds In midsummer." 



SnTlronmnt Conditional Before dlooueslng oontrol nea-
It will be neoossary to have a ploture of conditionse 

The hi op or Dos Lacs La Ice is a body of water about 25 alios 
long and 600 yards wide and 2 to 0 feet deep. During t£o spring 
of the year It Is oonsldorably deeper, but exoosalve fcra-
poration due to this hot dry ellaiate and the erer persistent 
winds oauses water to recaed till only relic lakes and ponds 
exist on the long meandering ribbon of the lake bottom* Dur
ing the ioe age, glacial drift effect ire ly blocked the stream-
flow from the north Just abore the Canadian border, and 
thus prevented what is known as the Sourls Hirer from con
tinuing its flow down this valley. Just north of ̂ enmare 
there is a rise in the valley floor that outs offf the drain-
ago Of the tfpper Des Laos Lake from the south. The west-
em shoreline is of a pulpy muck while the eastern, is 
mostly sand and gravel, and the lake bottom proper is for 
the most part muoky. The nature of this muck warrants its 
farther oonsidemtlon. Though it is physically broken down 
it is not ohemioally broken down into simpler oomponentsi had 
it denseqoently forms an ideal media for small water life 
suoh as Daphnia, The main supply of water comes off of 
seme 15 ooulees end several draws whloh have cut their 
way down along the steep hills of this valley. Only one 
small seepage spring was found along this lake. During mid-
emnraer the water beoonma more brackish and is badly roiled 
n̂d clouded with plankton, Dapfenia, nymphs of numerous 
insects, and like. The decay of this small water life appears 
to form m excellent media for the oausatlve ogganisms for 
western duck sickness. 

Duck Drivess The effectiveness of duck drives has al
ready been discussed. However, there are a few points of 
particular significance about these drives. When the tenner-
ature dropped below 80 F«, there was a distinct let up In 
the duek sickness. In 1935 the outbreak of botulism was 
broken, while In 1936 the duck mortality dropped oonsiderably, 
but naturally, cams back with the rise of temperatures. 
The effeot of a severe hot day on duck mortality was distinc
tly notioeable after 48 hours, 

aiese Observations tended to further verify conclusions 
in the paper of Hhlabaoh and Ounderson. 

gr?atra»nti With rafsronoe to ohomloal tr̂ t-
ment Hblmbaoh and Ounderson states 

"Treatment of infected areas with antiseptics 
or ether substanoes, with the object of destroying 
the oausatlve organism, preventing toxin production, 
or neutralising toxin already formed, is a matter 
to which some consideration has been given though 
no field experimental work on It has been done. The 
laraensity of the Infected areas and the difficulty 
of reaching submerged spots of toxin, as well as the 
deleterious effeot of powerful antiseptics on vege
tation and possibly even on wildfowl, are obstacles 
that at this time make suoh treatment impraiticable. 
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Whether a chemioal treatment of Infected areas 
so as to change them from a condition of 
alhalinity to one of neutrality or oven acidity with 
respect to the hydrogen-ion concentration^ would 
improve matters is yet to he determined. It is a 
fact that the range of duck sickness as\it occurs 
in episootio form coincides, to a marked degree, 
with that of the alkaline waters of this country# 
It is true also that the toxin of botulism is 

elaborated to a greater degree or in more potent 

form in alkaline media# The prospeot of attack

ing the dack-siokndss problem, however, through 

altering cm an extensive scale the hydrogen-ion 

concentration In waters frequented by the birds 

does not appear promising, though the proeedure 

may be worth trial in localised spots of infection#rt 

Doctor S. 0# Jordan classifies bacteria into 3 groups 
wyh reference^ to behavior to oxygem obligate aerobes, 

•••neoerobes, and facultative anaerobes of which iiSSr 
tedium botulin^m belongs to the obligate anaerobes, J or don 
states (in his book. General Bacteriology, tenth edition, page 
84, and 8B) "The peculiar phenomenon od anaerobiosia may perhaps 
be explained by supposing that anaerobes are bsoteria sneo-
lally qualified to obtain their needed energy from the simple 
splitting of organic compounds without oxidation". With 
reference to this quotation and to the character of this bac
teria not being able to thrive In the presence of free oxy
gen, would not the presence of a strong oxidising agent such 
as potassium permanganate (KMO^) cause adverse conditions, 

During the summer of 1957, Mr. Boy Bach, biologist for 
easement refuges in North Dakota is reported to have had some 
success in using KMO^ solution in treating botullstio infect
ed areas. 

Control measures of this nature would be difficult to 
apply because of the imnossiblllty of getting next to the 
water filra^flats and extreme shallow water areas without get
ting mired. This condition is a striking and disagreeable 
feature of the Upper Des Laos Lake. This obstacle could 
in part be corrected by using a mud queen of the type used 
on Bear Lake, Utah. 

It Is quite obvious, as explained above, that rich con
trol Measures could not be applied. uawever, in smaller and 
more aocesible areas this ohemioal means of control 
be very valuable. 
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BptuUgia aontrol by CamlnK Oxidation t.y KechAnloal MoapBi 
B&oh is also reported to hare had buccobb with controlling 
the disaasa by scratching or disturbing areas known to be 
affected by this bacteria so that direct contact with the 
air and light will destroy the virulent toxinand cause the 
bacteria itself to die or form spores which are resistant 
to odrorse conditions* 

Such methods ae previous stated would be difficult to 

apply due to the innooesslbility and sisse of the infected 

area9 

Creating of n Blologlo l Bal'-acad "ondltlon: Field 
observation have shewn that shallow bodies of water surround
ed by marsh plants growing into the water and populated with 
beds of aquatic plants creates an environment that is not In-
dusive to botulism. (Lower Lea l»aos Lake an ex mple) Poss
ibly tho oxygon liberated in the water by the photosynthesis 
of aquatic plants might be of significance* 

During the latter part of May to the early part of July 
1936 a pronounced green bloom, apparently phyto~p1ankton, 
whose photosynthetio aotlon produces more oxygon than a bed 
of maorosooplo plants was dominant in these waters* (Hefer-
enc© Is mode to professors jl. Birge and C. Juday studies 
on plankton and dissolved gaaaos as presented la The Inland 
Ltihea of iVjaoonaln. :aia i Innictoa. Xta -quantity and Clxenloal 
gqp̂ sltlon, and Jhc ̂ Iguolred, Gaesdr: ofthe Water and CTielr 
Biologioal Sigqifioanoe. Wisconsin Geological and Natural 
History Survey, bulletin number 64, scientific series number 
13, and bulletin number £2, scientific series no. 7#) (and 
also to the writers field work while with the Wisconsin Land 
Inventory.) > 

It is of partioular signifonoe to note that when this 
green bloom of phy to plankton gave way to a roiled brown 
water condition̂  botulism set in. Further more in the nonthern 
part of the Upper Des Laos Lake where there was no botulism 
attack, the green plankton bloom remained dominant. CCC 
emnloyed on the dnlly duck drives also noticed this change * 
This phenomeno* tends to show that the presence of aquatic 
ehloro hyl bearing plants in sufficient qu ntitles may be 
used n.B m effective means of controlling botulism. However, 
experimental plot studies In 1936 showed that efforts to 
introduce marsh and aquatic plant In tho Upper Des Laos Lake 
would be unsuccessful. 

of the Ipf«c :ed rer-j Draining of the infected 
area would be a sure tieans of control, but unfortunately nat
ural conditions, the pulpy nature of tho muck bottom, makes 
the use of maohinery to dig & ohenaal for draining numerous 
small bodies of water impossible. 
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Water 
|fi,trodu.oin̂  of Frcgh Water for Flushing and Raieing the 
Zieyel: If part of the Upper Sour is ̂ ivor could he mde 

to etiter the Upper Pes Laos % digging etehamiel through the 
glacial drifts Botulism could he controlled. Thir Is Impossible 
since the work would have to he done in Canada, although the 
Sea Laos and Scurls valleys are quite close together a short 
ways above the border. Purthermore moh diversion of water 
would he harmful to the Upper and Lower Scuria Hefuges. 

n«r.T)anlng of the Present Vifater Clmnnali Deepening of 
the present water channel as explained in Kalmhaoh's and Gun-
d0rflon,8 bulletin would appear to he one of the most effective 
means of controlling trie duck slokneBS. During a field trip 
with -v Imh oh on the Des ̂ cs Befuge In 1936, he said that If 
only this body of water w a a Idagt 2 feet deep we would not 
he bothered with duck sickness. 

On ddly 23, 1937, ( the v/riter was out of the States at 
the time) Khlmhaoh and agricultural engineers checked over the 
area with reference to starting a program that would prevent 
further outbreaks of botulism. Xt was decided that ditching 
the area so the water line would he wdll defined thus doing 
MM Vttik • -tar filmed mud fl ts a:id extreme shallow vrator 
oonditlona and also causing a greater depth of water, would 
solve the problem. Shlmbaoh pointed out that a greater depth 
of water would not he so affeoted by extreme hl̂ i temperatures 
and also be oondusive to the dilution of this soluabl© toxin. 

A ditching project was drawn up, approved, and started. 
It is indeed to be regretted that satisfactory progress has not 
been made, The ditch as previously planned was started along 
the east side of the lake where the beach appears to be for 
the most part sandy and gravelly, but unfortunatly this sand 
and gravel wag often mixed with muck or over laid on too of 
mack to such an extent that a necessary base for using a drag
line could not be found. Another dieoappointing factor was 
that the pul̂ y tauck tended to slough baok and destroy the effec
tiveness of the ditching. 

. •rQay, for Botallsm Control! 
In discussing the foregoing control BJeasures, an attempt has 
been m de to show th'-t while ê chm:̂  be effective under cor-
tl n oonditlona, none fit pie, partioul:r conditions existing 
on the Upper Be a Hon Lake.,, 

llcuf let us consider the impoundln̂  of water In coulee 
dams for bot.ilism conbrol in Upper Des acs Lake. 
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It is a Imcwm faot thiit a good jra^ Will 1>r#a^ up a 
serious attack of tfotullsm. Be malting lo.. temporatures, 
m^Xm of the soijtahle tcacin, and othor factors aid In pperen-
t ing a poisonous ̂ otulisftlo condition, tn viev; of this frnt, 
why not iralt? to or rather' fafa3p¥ largo ' quI3i-
t itloaT5f: w^'ier ^1" di sooraKg^it Inid 
^T^^To?TmUnrn ooo ira« Since hctuiliMI HWUXif WiiHr 
fnlrly 1 te in the sumasr end'Tf"shortly' fa^dwITW coolif 
temperature in this northwest pralrl© country, duck sic:j 
outh^aks dan In •WaBr'Wh/'W'dontpoiTed '•untlt cooler weather 

' 

Conotruotive Projects of Biological 
Importance for the Des Liics and Lostwood Ilefuges 

Since conaldora^l© tiiae has heen spent on working up 
proposed oonatractive projects on hiologloal deveiopment for 
the Bes Laos and Lostwood refuges it is being included in 
this narrative report of activities, 

f.Pheso proposed projoota are being sent uy way of the 
Begional Office to the !/ashlngton Offioo as previously in
structed. 

Construction projects for Biological 
Bovolopmant on the Des Laos Waterfowl Eefuge 

Coulee dam projects have been discussed Jiad proposed on 
the Des ^ncs Eefuge ever sinoo 19S5. It was given further **-
petus by 22P. Sc.lyer in his conference with biological peraonel 
on North Dakota refuges on November 5, 1936. Mr. I^ablchok is 

* greeable too and has recommonded coulee dam construction 
during his field trips in this area. In the August narrative 
report for 1936 the importance of impounding water la coulees 
as a moans of controlling western dick sickness. Botulism was 
explained and leter discuaaed and favorably commented on at a 
Biological Survey staff meeting in Washington, B, C. by—the 
Writer, During the sumroor of 1937, the impounding of water 
in coulees was again brought up by Mr. Low, Junior Hefuge Man
ager* From an engineering and oonstruotion standpoint, Mr, 
Lansing, engineer and camp superintendent has pointed out the 
feasability of such projects. So far no constructive progress 
has been made in this kind of work. 

Further explanation and necessities for coulee dams from 
a biological stand oint will b© discussed under the following 
headingi (l) Impounding of water in coulee dams for Botulism 
control, and (2) Impounding of water in ooalee dap© primarily 
for nesting waterfowl. 

G on lee &'• raj for 
Bota'J Ism - >ystrol 



Goalee Dams for 
Botulism Control 

IjOoetiOnt Of the several desirable eoilees on the U^&er 
Des 1>es L'he, the larger ooulees in the region of heavy hot-
ulistio infeotlon etjthe following locations ( see map) have 
been ehosen for the coastraotion of large eoulee dams^ needed 
for Impounding v/ater for botulism control> 

t. 16z H.#E# 88W»t S 16, 22 
f. 162N., h. eew,, S, 31 
T. 161 S.# &. em., S. 5, 8 
T. 161 N., E. am,, S. 21 

Nature of Projectt Sino© those omelees drain an unusually 
large watorshed. It will bo possibl© to impound a large body of 
water, 'fhoogh small dams have been built in 2 of these coulees, 
outside the refuge, field observations show that the holding back 
of these small bodies of water had very little effect during the 
spring run off. 

It will be necessary to have high dams with spill
way and control gates so that oonalder blp amounts of water can 
bo let out when necessary. Contour maps have already been made 
of these coulees by the technical p^rsonel of theCCC and a plan 
for the construction of one of these dams in what Is known as the 
Swsnson Coulee, T, 161 S., R. 86 W., S, 5 & 6. ^hie prints of 
this plan for daa oonstruction was submitted to the regional, 
offloe and received favorable ooramont. 

With reference to tho construction of these dams, 
Lansing pointed out that considerable time can be saved by con
st raoting these four dams at tli© game time. Mr. Lansing est invites 
that mider favorable conditions with tho nschinery that is 
available the ccnstruotion| of these dams could be completed 
in one year# time, fhis project will involve the use of dirt 
moving maohinery, skilled COG personal, and a relatively small 
percentage of ggc labor. 

IXirthor eocpXanatlon is necessary on the reposed 
of impounding crater in whrt is known as the Nelson ̂ oulee, 

162 H.# H. 8 ̂ W,, S, 15 & 22, becaiiso part of the water 
Impounded bylthe dam would be outside the refuge. However, an 
easement can easily be procired from tho owner for imro^mding 
of water on this small portion of his land since it will furnish 
a desirable watering place for his cattle. 

Biological Imnortf-ncet Eeferanc© is mode to the 
report Botulism on the x)6s Lacs Hefjge and Control lleasures . 
After en effort I d been made to apply varlofis means of control, 
it ifpeera thnt thn use of co?xlee dams for "botulism control 
wctld be the moat affedtive. 

It la a known feet that a good rain will break 
up a serious attack of botulism. Resulting low temperatures, 
dilution of the soluble toxin, and other factors aid In prevent-
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44# a poisonous "botallstlo condition. In view of this fact, 
why not imitate or rather gaide Nature "by impoimding large 
quantities of water and dispersing it Into the affected area 
when n attack of "botulism occurs. Since botulism usually 
occurs fairtly late in the summer and is shortly followed 
by cooler temperatures in this northwest prairie country, 
duck sickness outbreaks can in this way be controlled until 
cooler weather brings lower temperatures. 

A second and very worthwhile point to consider about the 
impounding of large bodies of water is that under extreme drouth 
conditions when a large part of the lake dries up there will 
undoubtedly always be water behind these dams providing the 
gates are kept shut. Consequently at least part of the valley 
will have open bodiesof water in them for nesting ducks as 
well as other waterfowl. 

Impounding of water Behind Small 
Coulee Bams for Heating. Waterfowl. 

Location: Reference is made to the map sent with this 
report. Desirable areas for small dam sites are numbered 5 to 
10, of which dam sites 9, 10, 5, 7, 6, 8, appear to be the 
most desirable in the order named and consequently should 
be built first. 

Nature of Projectsi Contour maps have already been 
made of the more desirable coulees suitable for dams on the 
Upper Des leos Lake. Water impounded will be about 1 to 10 
acres. For the most part, the proposed impounded water areas 
are sufficiently back in the coulees so that they will be pro
tected from direct action of the wind. Consequently they will 
not be exposed to excessive evaporation, fhough spillways 
will be necessary, it will not be necessary to build in con
trol gates. For more details consult map and CCC Camp BF-5. 
I 

Blo^loaj. Iq ortaqoo! Jt is a IOIOOTI and mioh observod 
faot that duoks pref.r nasting slt.s adjoinins small pond, 
to the larger bodies of water. Low has farther amplified the 
stgniflcanoe of small bodies of water for nesting birds and 
shown actual proof by pictured In his narrative report for 
AV. 1937. and annual ronort for 1557. 

Ditching Project and Small 
Island Construction in Pondsite #2, 

Iiooatloru -Sendsits-Jfc Immediately above the sub-head-
quarters Is the location for the proposed ditching project 
and island construction. 
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N&ture of Pro.leot: This project wa« proposed and sent 
to the regional off loo on 1937  ̂ "by Mr. ho??. Hhe plan for 
ditching was ahovm on a contour mepl- Those ditches should 
ho "ehout 20 feet wide. . Soli from the ditch excarationB^ rath-
er than being left lit pilas^ should he used^ in part, for build
ing sir 11 nesting islands for, waterfo^ \ In the original...open 
water areas In pondalte #2. 

Islands should be built not more than one foot above 
water level. Width and length above water should be 
three to four feet. These islands should be^XOO feet apart. 
Srosion of these islands oan he oontrolled hy planting root-
etook of hardstem bulrush around them, whioh will in turn 
grow a proteetlve rip rap of rootstocks around the island. 
The tops of these know islands oan he planted with cordgrass 
and other marsh plants. 

Biological Importance: The biological importance of 
this ditching project Is demonstrated by the condition that 
already exists in the northern part of this pondsite 
Natural drainage channels and ditches along old roads and 
railroad beds have proved to be an ideal environment for water
fowl in spite of the water being below spillway level. 

Another important point to consider is that this pond-
slte has water in it the year around in s Ite of adverse oon-
dltl oniu • 

Nest studies mad© in 1936 have shown that this area was 
one of the oonoentratIon points for breading birds. 

Those studies have also shown th&t predators, particu
larly the skunk, have destroyed many of the nests in this re
gion. This ditching project surrounding desirable nesting 
areas would protect the area from further predator activities 
providing it was properly trapped. Predators such as skunk, 
coyote, oats eto,, would not swim to islands unless hard preds-
ed by some outside faotor. 

From the standpoint of fire oontrol alone this ditching pro
ject is desirable for the protection of wildlife. 

s 
COMSTtdJCTXUN x'ilOJlfiCTS FUR 

BIOLOGICAL LH/LLOi'M^T LUBTWUOD 
^TSRFOWL ELFJGaS 

Prom time to time during the past month an effort has 
been made by Mr. Seth Low, Junior Eefuge Manager, and others 
to start nrojeots on the imnounding and diversion of water, 
and building of islands. The blologloal slgnlfloanoe of this 
work warrants further consideration and shows that the follow
ing projects should be included in the next CCC work period. 
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Coulee I>am Diversion 
FOP Slbovr Lake 

Looation: Cloot-to what was onoe known as ElUow Lake, 
one of the largest couless in the vioinity runs out of the 
refuge. (See narrative report for Lostwood Kefuge, May, 195?) 

Hature of Yoieot? Two dams wore proposed in Sec. 14, 
T. 159 H., R. 92 W. whloh would impound small ponds of water 
and oause other w-ter to run into Slhow Lake whloh itwat the 
rDPesent time dry. 

A "blue nrint oopy of the drawing of dam constriction for 
this project and details on construction of the dams have "been 
sent to the Regional Offioe. In the Harrative report on Lost-
wood Refuge for 1957 ere pictures showing run off of wat
er in this coulee. With reference to these pictures on© mist 
remember th^t lest winter*s snow was light and th t run off 
conditions 'ere very poor. 

Biological Imuortanoei The biological slgnlfioano© of 
this pronosed work whloh received favorable comments feom Mr. 
Salyer, is immediate because it will Impound a small pond of 
water desir -ble for nesting waterfowl, but is more important 
in that a large amount of water that would normally run off 
the refuge is held with in the refuge and diverted into the 
present dry bed of Blbow Lake. The value of diverting the 
wmter into this lake bed is remote because run off from this 
coulee will probably not be sufficient to fill the lake during 
this drought period, but it will gweat^Mt^ tfr* 
bllity of this lake for waterfowITwhen there is more mature 
in thli f«glpn.~" 5fBe gentle sloping shoreline of this medium 
sized long crooked lake, bordered with remnants of desirable 
vegetation and surpounded by hills whore there are clumps of 
the dwarfed buokbrush, (Syftphorearpus raoemosus) indioat© 
that an ideal environment will result for breeding duoks with 
the return of water. 

Repair of Dam in the Enudson Tract. 

Location: On the ^imdson tract T# 159 N#, R. fl W., 
Sec, 21, is one of the best duck areas on the refuge. 

Nature of Proieott small dam impounding the water 
run off from seepage springs"lias" eattbbd'lMr"Ideal • feafWET'odii-
dition dominated by hards tern bulXrush (Solrrms 
the open water and among the rushes re the Rquatlos, sago 
pondwecd (rotamogeton ueotinatus) rruskgrass (Chara sj .) and 
blddderwort (Utricularin. vulgaris). Since there Is a seepage 
of water around this dam, a dry fill is necessary to prevent 
further seep<cg©. While this work is being done it might be 
advantageous to raise the dam 1 to 1^ fee;j so that if the springs 
become more active larger marsh and open water area will result. 

W w i L l W l i f r ' * W 1  l / J H I  ipjjifa - . . - v r - •  :v̂ -,v • ... -  w e . m r , ,  
" 
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BioXogloal Importance: the value of thia work for water
fowl is portrayed in the nature of the work. If the water 
level is raised nuoh over ij- feet, the existance of the pre
sent marsh grov/hh would he endangered. 

Island Construction 

Looation! Water recession due to drought has shown 
natural conditions which could advantageously he altered and 
made into permanent islands on the 5 large hracklsh lakes, 
Thoraoson, Upper Lostwood and Lower Lostwood Lakes in the Mor-
thern, Central, and Southern part of the refuge. 

Nature of ?ro.1eoti Wa ter recess ion In Upper Lostwood 
nd 'fhpmpson ^fkes hns revealed 5 low water islands of houlders, 
gr vel nd sand which ( as previously state hy Low) could he 
Improved hy hullding up to the fceight of nomal wsterlevel 
(ahout to 3 feet7. llhe rugged nature of horalders and gravel 
which would he used In the conatruction of the outer portion 
of the island would insure its permanent location in ^plghf 
oF wave action. It would seem advisable to concentrate on 
outor portion in building up these islands. 

During a recent field trip and oonferende with ouf en
gineer and camp superintendent, Mr. L. Lansing, and Mr. Low, 
Lansing explained that it was perfectly feaaahle from an engin
eering and construction standpoint to Wild these islands. The 
firm lake bottom and shallow water between the main land and 
the island can not he considered much of a harrier in doing 
this work since it would he an easy matter to build an earth 
fill road to the island and deposit a large amount of this 
earth road unoh the island a the earth, moving equipment is 
taken afarl • p -

Of the six suitable sites for this kind of Island develop
ment, four of the more desirable have been chosen. In Thomp
son Lake chosen sites are located on the north and south end, 
and in Upper Lostwood ake chosen sites are the two larger 
isltnds seen on the west side. 

Conditions at the Lower ^ostwood lake are different. 
With reference to this lake Low adequately itafeos, ^Lower 
Lostwood Lake has not revealed any low-water 'islands1, 
ditching, however, there is a possibility of creating a very 
large island at the north end of the slough. This has been 
indicated by the accompanying map,1 (Map was sent to the Re
gional Office by Low with letter of explanation dated Deoember 
11, 1937) ^Th© map is far from accurate. It shows the three 
sloughs as being widely separated. Such is not the case, 
liach is separated from the other by a narrow sandy Isthmus." 

\ 
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Biologjoal XarjQrtanoQt ^lian tho wator ap-roaohas aoxml 
lerels again thara will he no islands if this constraction work 
is forsalcatu Sino© tha injportano# of islands for watarfowl is 
wall knwwn, nothing more neod he added on this subjoat. 

The nature of the dons traction of these islands will 
make thorn desirable for a greater variety of birds then islands 
that are built on other rafugos. The brackish nature of the 
coarse at on ay lake bottom mat rial that will be used along the 
outer edges of the Islands will tend to discourage plant growth 
and thus will result in desirable nesting sites particularly 
for some of the shore birds, such as arocots whioh do not choose 
vegetative cover sites for nesting. On the more oontral part 
of the Islands where a soil fill suitable for plant life mm 
be pl-ood. there will be ® suitable environment for waterfowl 
desiring pl-^nt cover. 

Perhaps a still more favorable Impression of this pro
posed island constriction can bo shown by following a biological 
trend of change from the present to a possible future condition. 
A> gr*i>,nt th... i.lanAt »sbW to b, tailt «»*,r 
that mlafet bs 0lii3S9d ae an aquatic desert. %xt. tUfl la far 
frost bplna tru.,. W ̂orosiaS.# 
plSnt Hii, but the abundance of aquatic insect life, part 1cm-
laiiv Corix&s son. Is surprising. A swim in Thorn scm Lake was 
made rather unpleasant by Corbcas whioh h«^d a tendenoy to bite 
causing a foiling of being pin pricked. During the fall the 
very great amount of exookolctons of aquatic Insects washed 
up on the east shore of bower Los two od Lake was amrnrlslng. 
These water Ins00Is serve as food particularly for shorabirls, 
also for ducks, as well as other waterfowl. In the future 
when the atoll condition of these waters is diluted, aquatic 
plant and fish life that are tolerant to less brakiih conditions 
can be introduced and these large water tracts will become 
better tulted to ducks and other fowl such as grebes, cormor
ants, pelloans, and terns, which prefer and la some oases re
quire Islands for nesting places. 

GonolusIon 

Although from m engineering or oonstructive standpoint 
these proposed^JbbT mSF 'fb lirIVi^r^^rMsTve^ "from 
«-6Iolo^leni oonpare 
very favorable with work of the sane ty e lone on other r-jlitres. 

Another point of particular interest bearing on this 
work is that the laprcen^nt work asked for contributes to the 

desirability of the refuge daring a drought 
period and more »o during a time of rainfall. 
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Uppar Scmrls 

/ 

Fjgh 3tocteing> A proposed and future project worthy 
- of oonBlderation on the Unper SourIs Hefuge is the stocking 

.vjrv of Lake Darling and lower ponds 1 tea with fish. ?h© nondslte 
above d^m # 41 should not be stocked until it is filled with 
water. 

Oxygen Suoplyi It appears that there is flHCBMni 
degthjjo.these ft aorgim 
content over and above that neoasanry for decay and reaplra-
tory proooasea M aqpntio life so that fish will not din from 
lack of oxygen during the winter freeie over, (these conclu
sions are based on lake studies mad® by the writer with the 
Wisconsin Land Inventory 1950-1935 and on the more intensive 
and precise studies of professors S. A, Blrge, C. Juday and 
associates of the Liianoiogioal Laboratory of the Wisconsin 
Qeologloal and Hatural history Survey.) 

Food Supply; Field observations of 1935# 1936 and 1937, 
^ by the per a one! employed on this refuge and by the writer 
5%eertalnly shows that, an auipje su-ply of forage fl.h, 

or minnows naoesoary »« food for gams fish, fresh water 
•hrimp and particularly large mxrabers of aquatic insects 
Wve also been observed in these waters. Of the marsh and 
aquatic plants that have a direct and Indirect bearing on 
fish life, hods of leafy portdwaed (PotamogetffR fo.\l.(?<ra.8.)and 
swa«, swrtwoed (rgfr-onuB.. nohler.T.»r ̂  "r* worthy of soeolal 

dvmeds note. Other pondw in this area are 
geton oeotlBstns) and redhead grass (F. 

sagnpondwead (P atano-
rlo.tydsonll) 

Ohsarvntlon en Age and Fish Orowthi 
iat very little work has been done o 

X 

It is bo be regret
ted that very little work has been done on field studies deal
ing with the growth of fish in reference to there age. Attempts 
will be made to do some of this work in the immediate future. 

Beoently a 3^ pound norther^ pike/^was caught by locals 
just north of the refage,* 'Soal© studies show that this fish 
to be 7 ytesft -eXd^ Upon farther oheoking on oid notes it ap
pears that this is an exfellent growth for this fixh and tends 
to indicate that food conttl^tlcns for fish are very good. 
It is also interesting to note that this fish most have devour
ed 960 to ^70 pounds of food, oAlnly minnows. In or<iar to"reach 
the weight of 16 pounds. Hf^XlPtHon of the above Infor
mation on fish environment Implies the planting of fish in 
the fie waters. Such a program as previously shown and explained 
by superior officials fits in to the proposed purposes of a 
refuge sine it will tend to produce an out flow of wildlife 
that is of direct value to sportsmen and oonsovv&tlonlsts. 9 , 
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HiBEmVE Hfit'OHT OF ACCIVmrES C " fT, 

Aleutian Island Report 

An attempt to complete the narrative contribution to 
the Aleutian reuort dealing particularly with the description 
of plant types typical of the islands was dropped temporsrly 
because of the piling up of other work on programs for the 
iTorth Dakota refuges. I should be able to complete it during 
February. 

North Dakota Refuges 

During January, February and March programs covering 
spring and summer refuge development work is being drawn up. 

Most of these projects will he drawn up by refuge man
agers, and if it seems necessary comments on the proposed 
work will be made by me. 

Marsh and Aquatic Plants: Projects dealing with marsh 
and aquatic planting methods will recieve special consideration. 
We are waiting to see what Nature will give iis in the line 
of water supplies. 

Farming Pro,gram: Phe Regional Office has taken care of 
the farming program, 

he 
free Planting: free planting programs should/completed 

within the next two or three weeks, 

BirdqFaunft. and Plant Surveys: We^also hope to arrive 
at a definite plan for duck census wor^plan for contributing 
to bird fauna, and plant surveys, fhese surveys will be sec
ondary in importance, because the immediate work of administer
ing and developing refuges will take up most of the time of 
the refuge managers. However, excellent progress has "been 
made in this work on several refuges. 

Certain phases of the work at Des Lacs, Lostwood and 
Upper Souris refuge deserve special consideration, 

r 

Des Lacs Refuge 

fhe following is a report on Botulism and possible means 
of control, fhis problem certainly deserves immediate consid-
eration. 

Botulism Report 

BOfULISM ON TEE DES LACS REFUG-E 
AND CONTROL MEASURES 

'******. /JCJ 

Outbreaks of Western Duck Sickness 
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Early Oafbreaks of Western Ihick Siclmess: Hie Botalis-

tic malady called r/estern Duck Sickness has "been a problem on 

the Upper Des Lacs Lake for a number of years. Previous to 

the estahlishment of the Des Lacs Waterfowl Refuge "by the 

Bureau of Biological Survey, sportsmen and conservationalists 

of Kenmare had recognised that a serious malady ¥vras killing 

ducks and their control measures of driving the "birds out of 

the region of infection have saved thousands of birds. Fort

unately, these attacks usually occur late in the summer and 

lowered temperaturê unfavorable to Botulistic condition stops 

further Sickness, ! 

Western Duck Sickness Outbreak. 1955: In the eanly part 
of iugust, 1935, Mr. W. F. Eubichek observed surprisingly large 
amounts of Daphnia upon* which thousands of ducks appeared to 
be feeding. Eubichek^ prophecy that in z weeks time an attack 
of botulism would follow proved to be true and drives were 
started immediately to keep the birds out of the infected area. 
Cooler weather prevented further damage from this duck sickness. 
About a thousand birds died. 

Western Duck Sickness Outbreak 1936: In 1936 the prolonged 
heat waves with their hot scorching winds resulted in a drop in 
water level, and caused an ideal condition for growth and 
propagation of large quantities of plankton, Daphnia, and 
aquatic insects which upon their death in turn appeared to have 
furnished sn ideal media for the "bacteria; Clostridium bot ilinura 
type C, The toxin secreted "by this bacteria was sufficiently 
concentrated so that another epidemic of duck sickness "broke 
out on the extremely early date of July 9, 1957, Doctor E. 
E, Ealmbach told the writer that this is the earliest date 

, th11 an outbreak of Botulism has been known to this 
region. At the time of the outbreak there wer6^3246 ducks 
on the Upper Des Lees Lake of which approximately 513 were 
young and unable to fly. Since the young readily succumbed 
to this disease without traveling far from the affected region 
it was an easy matter to figure out where botulism conditions 
were severe and where it was apparently lacking. Drives made 
.daily to keep the hirds out of the affected^a^ea^et^ vuth only 
partial succesis. Dead hirds were buried,^IS,700 clead biras 
were counted. Close to a thousand hirds were successfully treat
ed, banded, and placed in healthy waters. If these daily drives 
had not "been made to keep the birds out of the infected water 
it is quite probable that 25,000 to 30,000 hirds would have 
perished. During August, ducks, particularly pintails came 
in large numbers. It seems that the Upper Des Lacs is an area 
of concentration for pintails because of the mid-summer molt. 
Birds continued to suffer from western duck sickness till the 
second week in September. 
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Western Dack Sjclmess in 1957; The writer was not in 
this country during the summer of 1937, "but from the informa
tion received from lip# S. H. Low, Junior Refuge Manager, it 
appears that "botulism was not much of a problem because a 
large portion of the Upper Res ̂ acs Lake dried up, particu
larly that part where Botulism had occured. However, a number 
of birds did succumb to this disease. 

CAUSATIVE OEG-AHISM 

The causative organism is the bacteria|p Glostidium 
botullnum type C. It is not the bacteria itself that is di
rectly responsible for this duck sickhess but rather it is the 
toxin secreted by the bacteria that has proven to be so viru
lent to waterfowl. 

Doctors B, E# Kalmbach and M, F, Qundersons technics.! 
bulletin number 411, 1934, entitled Western Duck Sickness, a 
Form of Botulismjexplains that under ideal conditions ra id 
toxin production occurs between 8S.4 /^to 98 p. Other points 
of particular interest that are brought out in this monograph 
is that this bacillus type of bacteria is fcnaerobic^ saprophy
tic, form spores resistant to adferse conditions which may 
persist for years, and prefers alkaline conditions. 

"Preformed toxin may be affected adversely in nature by 
such factors as extreme alklinity o# salinity, light, dessica-
tion or air," (page six) Another particular characteristic 
of the botulinum toxin that is worthy of note is its soluabil-
ity and consequently its ability to become diluted in water. 
Also it is the concentration of toxin that is harmful to water
fowl; if the toxin becomes sufficiently diluted, it is not fatal 
to waterfowl, 

CONTROL MBaSURSS 

On the basis of the characteristics of this sickhess out
lined above possible control measures will be discussed. IS 
the Summary of the paper Western Duck Sickness a Form of Bot
ulism, the following statements explain what to consider in 
the order of control measures: 

"More lasting and effective means of prevention, 
however, lie in modifying or eliminating conditions 
that favor the development of the organism and the 
evolvement of its toxin. By flooding mud flats and 
shallow, stagnant water areas with deep or flowing water, 
temperatures are reduced and, through a process 
of dilution preformed toxin may be attenuated to 
the point of harmlessness. The expediency of temp
orarily cutting off all water from infected areas 
also has been used effectively where the ground may 
be comuletly dessicated and thus become unattractive 
to birds in midsummer," 
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Environment gonditions; Before discussing control mea
sures it will be necessary to have a picture of conditions. 
The Upper Bes Laos Lake is a "body of water about 25 miles 
long and 600 yards wide and 2 to 0 feet deep. During t|ie spring 
of the year it is considerably deeper, but excessive Eva
poration due to this hot dry climate and the ever persistent 
winds causes water to receed till only relic lakes and ponds 
exist on the long meandering ribbon of the lake bottom. Dur
ing the ice age, glacial drift effectively blocked the stream-
flow from the north just above the Canadian border, and 
thus prevented what is known as the Souris Eiver from con
tinuing its flow down this valley. Just north of Kenmare 
there is a rise in the valley floor that cuts offf the drain
age of the Upper Des Lacs Lake from the south. The west
ern shoreline is of a pulpy muck while the eastern, is 
mostly sand and gravel, and the lake bottom proper is for 
the most part mucky. The nature of this muck warrants its 
fhrther consideration. Though it is physically broken down 
it is not chemically broken down into simpler components} fend 
it donsequently forms an ideal media for small water life 
such as Daphnia, The main supply of water comes off of 
some 15 coulees and several draws which have cut their 
way down along the steep hills of this valley. Only one 
small seepage spring was found along this lake. During mid
summer the water becomes more brackish and is badly roiled 
and clouded with plankton, Daphnia, nymphs of numerous 
insects, and like. The decay of this small water life appears 
to form an excellent media for the causative organisms for 
western duck sickness. 

Duck Drives: The effectiveness of duck drives has al
ready been discussed. However, there are a few points of 
particular significance about these drives. When the temper
ature dropped below 80 there was a distinct let up in 
the duck sickness. In 1935 the outbreak of botulism was 
broken, while in 1936 the duck mortality dropped considerably, 
but naturally, came back with the rise of temperatures. 
The effect of a severe hot day on duck mortality was distinc
tly noticeable after 48 hours, 

Tbese observations tended to further verify conclusions 
in the paper of Kalmbac|i and Gunderson. 

Chemical Treatment: ¥/ith reference to chemical treat
ment K&lrabach and Gunderson state: 

"Treatment of infected areas with antiseptics 
or other substances, with the object of destroying 
the causative organism, preventing toxin production, 
or neutralising toxin already formed, is a matter 
to which some consideration has been ̂ iven though 
no field experimental work on it has been done. The 
immensity of the infected areas and the difficulty 
of reaching submerged spots of toxin, as well as the 
deleterious effect of powerful antiseptics on vege
tation and possibly even on wildfowl, are obstacles 
that at this time make such treatment impracticable. 
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Whether a chemical treatment of infected areas 
so as to change them from a condition of 
alkalinity to one of neutrality or even acidity with 
respect to the hydrogen-ion concentration^ would 
improve matters is yet to he determined. It is a 
fact that the range of duck sickness aslit occurs 
in epizootic form coincides, to a marked degree, 
with that of the alkaline waters of this country. 
It is true also that the toxin of "botulism is 
elaborated to a greater degree or in more potent 
form in alkaline media. The prospect of attack
ing the duck-siclmass problem, however, through 
altering on an extensive scale the hydrogen-ion 
concentration in waters frequented by the birds 
does not appear promising, though the proeedure 
may be worth trial in localized spots of infection." 

Doctor B. 0, Jordan classifies bacteria into 5 groups 
with reference^tojbehavior to oxygen: obligate aerobes, 

^^ and facultative anaerobes of which Olos-
tedium botulirrum belongs to the obligate anaerobes, Jordon 
states (in his book, General Bacteriology, tenth edition, page 
84, and 85) "The peculiar phenomenon of anaerobiosis may perhaps 
be explained by supposing that anaerobes are bacteria spec
ially qualified to obtain their needed energy from the simple 
splitting of organic compounds without oxidation". With 
reference to this quotation and to the character of this bac
teria. not being able to thrive in the presence of free oxy
gen, would not the presence of a strong oxidizing agent such 
as potassium permanganate (IG.MOA) cause adverse conditions. 

During the summer of 1937, Mr. Roy Bach, biologist for 
easement refuges in Rorth Dakota is reported to have had some 
success in using KMMO^ solution in treating botulistic infect
ed areas. 

Control measures of this nature would be difficult to 
apply because of the impossibility of getting next to the 
water film^flats and extreme shallow water areas without get
ting mired. This condition is a striking and disagreeable 
feature of the Upper Des Lacs Lake, This obstacle could 
in part be corrected by using a mud oueen of the type used 
on Bear Lake, Utah. 

It is quite obvious, as explained above, that such con
trol measures could not be applied. uowever, in smaller and 
more accesible areas this chemical means of control mtigMt 
be very valuable. 
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Botalism Qontrol Tjy Causing: Oxidation "by Mechanical Means: 
Bach is also reported to have had success with controlling 
the disease "by scratching or disturbing areas known to be 
affected by this bacteria so that direct contact v/ith the 
air and light will destroy the virulent toxinand cause the 
bacteria itself to die or form spores which are resistant 
to adverse conditions. 

Such methods as previous stated would be difficult to 
apply due to the inaccessibility and size of the infected 
area. 

Creating of a Biological Balanced ondition; Field 
observation have shown that shallow bodies of water surround
ed by marsh plants growing into the water and populated v/ith 
beds of aquatic plants creates an environment that is not In
dus ive to botulism. (Lower Des Bacs Lake an example) Poss
ibly the oxygen liberated in the water by the photosynthesis 
of aquatic plants might be of significance. 

During the latter part of May to the early part of July 
1936 a pronounced green bloom, apparently phyto-plankton, 
whose photosynthetic action produces more oxygen than a bed 
of macroscopic plants was dominant in these v/aters, (Hefer-
ence is made to professors A, Birge and C, Juday studies 
on plankton and dissolved gasses as presented in "The Inland 
Lakes of Wisconsin. The Plankton. Its quantity and Chemical 
Composition, and 'The Dissolved Cassas ofthe Water and Their 
Biological Significance. Wisconsin Ceological and Natural 
History Survey, bulletin number 64, scientific series number 
13, and bulletin number 22, scientific series no, 7.) (and 
also to the writers field work while with the '-isconsin Land 
Inventory.) 

It is of particular signifanee to note that when this 
green bloom of phyto plankton gave way to a roiled brown 
water condition1*: botulism set in. Further more in the northern 
part of the Upper Des Lacs Lake where there was no botulism 
^ttrck, the green plankton bloom remained dominant. CCC 
employed on the drily duck drives also noticed this change. 
This phenomenom tends to show that the presence of aquatic 
chlorouhyl bearing plants in sufficient quantities may be 
used as an effective means of controlling botulism. However, 
experimental plot studies in 1936 showed that efforts to 
introduce marsh and aquatic plant in the Upper Des Lacs Bake 
would be unsuccessful. 

Draining of the Infected ^-rea; Draining of the infected 
area would be a sure means of control, but unfortunately nat
ural conditions, the pulpy nature of the muck bottom, makes 
the use of machinery to dig a channal for draining numerous 
small bodies of v/ater impossible, 

\ 



Introducing of Fresh Water for Flushing1 and Haisini? the 
Water Level: If part of the Upper Souris -^iirer could "be made 
to enter the Upper Ues Lacs Ky digging alchannel through the 
glacial drift, Botulism could he controlled, Kiis is impossible 
since the work v/ould have to he done in Canada, although the 
Des Lacs and Souris valleys are quite close together a short 
ways ahove the border. Furthermore much diversion of v/ater 
would he harmful to the Upper and Lower Souris Refuges. 

Beeueningr of the Present Water Channel; Deepening of 
the present v/ater channel as explained in Kalmhach's and Gun-
derson's hulletin would appear to he one of the most effective 
means of controlling this duck sickness. During a field trip 
with ̂ almhach on the Des ^acs Refuge in 1956, he said that if 
only this hody of v/ster was a !t§ast 2 feet deep we would not 
he bothered with duck sickness. 

On July 23, 1957, ( the writer was out of the States at 
the time) Kalmhach and agricultural engineers checked over the 
area with reference to starting a program that would prevent 
further outbreaks of botulism, ^t was decided that ditching 
the area so the water line would he wdll defined thus doing 
away with v/ater filmed mud flats/ and extreme shallow water 
conditions and also causing a greater depth of water, would 
solve the problem. Kalmhach pointed out that a greater depth 
of water would not he so affected by extreme high temperatures 
and also he condusive to the dilution of this soluahle toxin. 

A ditching project was drawn up, approved/and started. 
It is indeed to he regretted that satisfactory progress has not 
been made. Bhe ditch as previously planned was started along 
the east side of the lake v/here the beach appears to he for 
the most part sandy and gravelly, hut unfortunatly this sand 
and gravel was often mixed with muck or over laid on top of 
muck to such an extent that a necessary base for using a drag
line could not he found. Another dissappointing factor was 
that the pulry inuck tended to slough hack and destroy the effec
tiveness of the ditching. 

Impounding of v/ater in Coulee Dams for Botulism Control: 
In discussing the foregoing control measures, an attempt has 
been made to show that while each may he effective under cer-
tian conditions, none fit the particular conditions existing 
on the Upper Des Lacs Lake, 

Now let us consider the impounding of water in coulee 
dams for botulism control in Upper Des ^acs Lake, 



It is a fcnown fact that a good rain will "break up a 
serious attack of "botulism, Hesulting low temperatures, 
dilution of the soluble toxin, and other factors aid in preven
ting a poisonous Botulistic condition. In view of this fact, 
why not imitate or rather guide Nature by impounding large quan
tities of water and dispersing it into the affected area when 
an attack of botulism occurs. Since botulism usually occurs 
fairly late in the summer and is shortly followed by cooler 
temperature in this northwest prairie country, duck sickness 
outbreaks can in this way be controlled until cooler weather 
brings lower temperatures. 

Constructive Projects of Biological 
Importance for the Bes Lacs and Lostwood Hefuges 

J 
Since considera|fle time has been spent on working up 

proposed constructive projects on biological development for 
the Bes Lens and Lostwood refuges it is being included in 
this narrative report of activities, 

•These proposed projects are being sent by way of the 
Eegional Office to the Washington Office as previously in
structed. 

Construction Projects for Biological 
Bevelopment on the Bes Lacs Waterfowl Eefuge 

Coulee dam projects have been discussed and proposed on 
the Bes ^acs Eefuge ever since 1935, It was given further im
petus hy Mr, Salyer in his conference with biological personel 
on North Bakota refuges on November 5, 1936. Mr, Kubichek is 
agreeable too and has recommended coulee dam construction 
during his field trips in this area. In the August narrative 
report for 1936 the importance of impounding irater in coulees 
as a means of controlling western duck sickness. Botulism,was 
explained and later discussed and favorably commented on at a 
Biological Survey staff meeting in Washington, B. C. by the 
We**er, Buring the summer of 1937, the impounding of water 
in coulees was again brought up hy Mr. Low, Junior Eefuge Man
ager, From an engineering and construction standpoint, Mir, 
Lansing, engineer and camp superintendent has pointed out the 
feasability of such projects. So far no constructive progress 
has been made in this kind of work. 

Farther explanation and necessities for coulee dams from 
a "biological standpoint will be discussed under the following 
headings; (l) Impounding of water in coulee dams for Botulism 
control, and (2) Impounding of water in coulee dams primarily 
for nesting waterfowl. 



Coulee Dams for 
Botulism Control 

Location; Of the several desirable coulees on the Upfer 
Des Lacs Lake, the larger coulees in the region of heavy hot-
ulistic infection at|the following locations ( see map) have 
been ehosen for the construction of large coulee dams, needed 
for impounding water for botulism controli 

T. 162 88W•, S 15, 22 
T. 152N., E, 86W., S. 31 
T, 161 N., H. 88V/,, S. 5, 8 
T, 161 IT., E. 88V/#, S. 21 

Nature of Project: Since these coulees drain an unusually 
large watershed, it will be possible to impound a large body of 
water. Though small dams have been built in 2 of these coulees, 
outside the refuge, field observations show that the holding back 
of these small bodies of water had very little effect during the 
spring run off. 

It will be necessary to have high dams with spill
way and control gates so that consider-blp amounts of water can 
be let out when necessary. Contour maps have already been made 
of these coulees by the technical p^rsonel of theCCC and a plan 
for the const met ion of one of these dams in what is known as the 
Swanson Coulee, T. 151 N., E. 88 W., S, 5 & 8. slue prints of 
this plan for dam construction was submitted to the regional 
office and received favor'hie comment. 

With reference to the constmction of these dams, 
Lansing pointed out that considerable time can be saved by con
structing these four dams at the same time, Mr. Lansing estimates 
that under favorable conditions with the machinery that is 
available the construction! of these darns could be completed 
in one years time. This project will involve the use of dirt 
moving machinery, skilled GCG personel, and a relatively small 
percentage of CCC labor. 

Further explanation is necessary on the proposed 
^pan of impounding water in what is known as the Nelson Coulee, 
T7 162 N., E, 8*5 W., S. 15 & 22, because part of the water 
impounded byfthe dam would be outside the refuge. However, an 
easement can easily be procured from the owner for impounding 
of water on this small portion of his land since it will furnish 
a desirable watering place for his cattle. 

Biological Importance; Eeferance is made to the 
report Botulism on the Des Lacs Eefuge and Control Measures , 
After an effort had "been made to apply various means of control, 
it appears that the use of coulee dams for botulism control 
would be the most effedtive. 

It is a known fact that a good rain will break 
uu e serious attack of botulism. Resulting low temperatures, 
dilution of the soluble toxin, and other factors aid in prevent-
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dag a poisonous TDotulistic condition. In view of this fa.ct, 
why not imitate or rather guide Nature hy impounding large 
quantities of water and dispersing it into the affected area 
when an attack of botulism occurs. Since botulism usually 
occurs fartly late in the summer and is shortly followed 
by cooler Ijemperatures in this northwest prairie country, 
duck sickness outbreaks can in this way be controlled until 
cooler weather brings lov/er temperatures, 

A second and very worthwhile point to consider about the 
impounding of large bodies of water is that under extreme drouth 
conditions when a large part of the lake dries up there will 
undoubtedly always be v/ater behind these dams providing the 
gates are kept shut. Consequently at least part of the valley 
will have open bodiesof water in them for nesting ducks as 
well as other waterfowl. 

Impounding of water Behind Small 
Coulee Bams for Nesting Waterfowl, 

Location: Heference is made to the map sent with this 
report. Desirable areas for small dam sites are numbered 5 to 
10, of which dam sites 9, 10, 5, 7, 6, 8, appear to be the 
most desirable in the order named and consequently should 
be built first. 

Nature of Projects: Contour maps have already been 
made of the more desirable coulees suitable for dams on the 
Upper Des Lacs Lake. Water impounded will be about 1 to 10 
acres. For the most part, the propiosed impounded water areas 
are sufficiently back in the coulees so that they will be pro
tected from direct action of the wind. Consequently they will 
not be exposed to excessive evaporation. Though spillways 
will be necessary, it will not be necessary to build in con
trol gates. For more details consult map and CCC Camp BF-5, 

Biological Importance: It is a laiown and much observed 
fact that ducks prefer nesting sites adjoining small ponds 
to the larger bodies of water. Low has further amplified the 
significance of small bodies of v/ater for nesting birds and 
shown actual proof by pictures in his narrative report for 
July, 1937, and annual report for 1937, 

Ditching Project and Small 
Island Construction in Pondsite i&. 

Location: Ponds ite #2 immediately above the sub-head-
quarters is the location for the proposed ditching project 
and island construction. 
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ITature of Pro.lect; 'This project was proposed and sent 
to the regional office on 1957, "by Mr. Low, The plan for 
ditching was shown on a contour mani These ditches should 
he ahout 20 feet wide. Soil from the ditch excavations, rath
er than "being left in piles, should he used, in part, for build
ing small nesting islands for waterfowl in the original open 
water areas in pondsite #2. ^ 

Islands should he "built not more than one foot ahove 
water level. Width and length ahove water"'"should he y 
three to four feet. These islands should he^flOO feet apart. V 
Erosion of these islands can he controlled hy planting root-
stock of hardstem "bulrush around them, v/hich will in turn 
grow a protective rip rap of rootstocks around the island. 
The tops of these kno?/ islands can he planted with cordgrass 
and other marsh plants. 

Biological importance: The biological importance of 
this ditching project is demonstrated hy the condition that 
already exists in the northern part of this pondsite #2. 
Natural drainage channels and ditches along old roads and 
railroad beds have proved to he an idesd environment for water
fowl in spite of the water being below spillway level. 

Another important point to consider is that this pond
site has water in it the year around in srsite of adverse con
ditions . 

Nest studies made in 1956 have shown that this area was 
one of the concentration points for breeding birds. 

These studies have also shown that predators, particu
larly the skunk, have destroyed many of the nests in this re
gion. This ditching project surrounding desirable nesting 
areas would protect the area from further predator activities 
providing it was properly- trapped. Predators such as sknnk, 
coyote, cats etc., would not swim to islands unless hard press
ed hy some outside factor. 

From the standpoint of fire control alone this ditching pro
ject is desirable for the protection of wildlife, 

consteuction phojectb foe. 
biological development lostwood 

wateefowl eeiuge 

From time to time during the past month an effort has 
been made hy Mr, Seth Low, Junior Eefuge Manager, and others 
to start projects on the impounding and diversion of water, 
and building of islands. The biological significance of this 
work warrants further consideration and shows that the follow
ing urojects should he included in the next CCC work period. 
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Coulee Dam Diversion 
For Elbow Lake 

Location: Olosi to what was once knovm as Elbow Lake, 
one of the largest cculess in the vicinity runs out of the 
refuge. (See narrative report for Lostwood Sefuge, May, 193?) 

ITature of Project: Two dams were proposed in Sec, 14, 
T, 159 IT,, R. 92 W. which would impound small ponds of water 
and cause other water to run into Elbow Lake which is at the 
present time dry. 

A blue print copy of the drawing of dam constriction for 
this project and details on construction of the dams have been 
sent to the Regional Office. In the Narrative report on Lost-
wood Refuge for May, 1937 are pictures showing run off of wat
er in this coulee, ./ith reference to these pictures one must 
remember that last winterTs snow was light and th t rm off 
conditions T*ere very poor. 

Biolopic.a 1 Innortsncoc The biological significance of 
this proposed work which received favorable comments from Mr. 
Salyer, is immediate because it will impound a small pond of 
water desir ble for nesting waterfowl, but is more imoortant-
in that a large amount of water that would normally run off 
the refuge is held with in the refuge and diverted into the 
present dry bed of Elbow Lake. The value of diverting the 
water into this lake bed is remote because run off from this 
coulee will probably not be sufficient to fill the lake during 
this drought period, but it will greatly hasten the availa
bility of this lake for waterfowl when there is more racfeture 
in this region. The gentle sloping shoreline of this medium 
sized long crooked lake, bordered with remnants of desirable 
vegetation and surrounded by hills where there are clumps of 
the dwarfed buckbrush, (Symphorcarpus racemosus) indie te 
that an ideal environment will result for breeding ducks with 
the return of water. 

Repair of Dam in the Enudson Tract, 

Location; On the %udson tract T. 159 N,, R, 91 W., 
Sec. 21, is one of the best duck areas on the refuge. 

Nature of Project; A small dam impounding the water 
run off from seepage springs has caused an ideal marsh con
dition dominated by hardstern bul^rush (Scireus acutus). IH 
the open water and among the rushes are the aquatics, sago 
pondweed (Pot mope ton v)8ct inatus) nuskgrass (Chi ra s,) and 
bla-dderwort (Utricularia vulgaris). Since there is a seepage 
of water around this dam, a- clay fill is necessary to prevent 
further seepage, V/hile this work is being done it might be 
advantageous to raise the dam 1 to ij- feet so that if the springs 
hecome more active larger marsh and open water area v/ill result. 
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Biological Importance; 'Hie value of this work for water
fowl is portrayed in the nature of the work. If the water 
level is raised much over 1§ feet, the existance of the pre
sent marsh growth would he endangered. 

Island Construction 

Location: Water recession due to drought has shown 
natural conditions which could advantageously he altered and 
made into permanent islands on the 5 large hrackish lakes, 
Thompson, Upper Lostwood and Lower Lostwood lakes in the Nor
thern, Central, and Southern part of the refuge. 

Nature of Project: Water recession in Upper Lostwood 
^nd Thompson i'akes has revealed 6 low water islands of "boulders, 
gravel and sand which ( as previously state hy Low) could he 
improved hy "building up to the height of normal ¥/aterlevel 
(ahout 2 to 3 feet). The rugged nature of "boulders and gravel 
which would he used in the construction of the outer portion 
of the island would insure its permanent location in spight 
of wave action. It would seem advisable to concentrate on the 
outer portion in building up these islands. 

During a recent field trip and conference with out1 en
gineer and camp superintendent, Mr. L. Lansing, and Mr, Low, 
Lansing explained that it was perfectly feasahle from an engin
eering and construction standpoint to build these islands. The 
firm lake bottom and shallow water hetwwen the main land and 
the island can not he considered much of a harrier in doing 
this work since it would he an easy matter to build an earth 
fill road to the island and deposit a large amount of this 
earth road upon the island s the earth moving eqiiipment is 
taken off. 

Of the six suitable sites for this kind of island develop
ment, four of the more desirable have been chosen. In Thomp
son Lake chosen sites are located on the north and south end, jj 9 

and in Upper Lostwood ake chosen sites are the two larger 
islands seen on the west side. 

Conditions at the Lower ^ostwood Lake are different. 
With reference to this lake Low adequately states, "lower 
Lostwood Lake has not revealed any low-water Tislands*, By 
ditching, however, there is a possibility of creating a very 
large island at the north end of the slough. This has been 
indicated by the accompanying map," (Map was sent to the Be-
gional Office by Low with letter of explanation dated December 
11, 1937) "The map is far from accurate. It shows the three 
sloughs as being widely separated. Such is not the case. 
Each is separated from the other hy a narrow sandy isthmus." 
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Biological Importance: When the water approaches normal 
levels again there will "be no islands if this construction work 
is forsaken. Since the importance of islands for waterfowl is 
well known, nothing more need he added on this subject. 

the nature of the donstruction of these islands will 
make them desirable for a greater variety of birds then islands 
that are built on other refuges. The brackish nature of the 
coarse stoney lake bottom material that will be used along the 
outer edges of the islands will tend to discourage plant growth 
and thus will result in desirable nesting sites particularly 
for some of the shore birds, such as avocets which do not choose 
vegetative cover sites for nesting. On the more contral part 
of the islands where a soil fill suitable for plant life can 
be placed, there will be a suitable environment for waterfowl 
desiring plant cover. 

Perhaps a still more favorable impression of this pro
posed island construction can be shown by follovfing a biological 
trend of change from the present to a possible future condition. 
At present these islands appear to be built in brakish water 
tha.t might he classed as an aquatic desert. But this is far 
from being true. To be sure there is no fish or macroscopic 
plant life, but the abundance of aquatic insect life, particu
larly Gorixas spp, is surprising. A swim in Thompson Lake was 
made rather unpleasant by Corixas which had a tendency to bite 
causing a feeling of being pin pricked. During the fall the 
very great amount of exoskeletons of aquatic insects washed 
up on the east shore of Lower Lostwood Lake was surprising. 
These water insects sefve as food particularly for shorebirds, 
also for ducks, as well as other waterfowl. In the future 
when the alkali condition of these waters is diluted# aquatic 
plant and fish life that are tolerant to less brakish conditions 
can be introduced and these large water tracts will become 
better fruited to ducks and other fowl such as grebes, cormor
ants, pelicans, and terns, which prefer and in some cases re
quire islands for nesting places. 

Conclusion 

Although from an engineering or constructive standpoint 
these proposed jobs may not seem to be very impressive, from 
a biological standpoint the results of this work will compare 
very favorable with work of the same type done on other refuges. 

Another point of particular interest bearing on this 
work is that the improvement work asked for contributes to the 
environmental desirability of the refuge during a drought 
period and more so during a time of rainfall. 
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Upper Souris ̂ efuge 

Fish Stockin.^f A proposed and future project worthy 
of consideration on the Upper Souris Refuge is the stocking 
of Lake Darling and lower pondsites with fish. The pondsite 
ahove dam # 41 should not "be stocked until it is filled with 
water. 

Oxygen Supply; It appears that there is sufficient 
depth in these bodies of water to insure a sufficient oxygen 
content over and above that necessary for decay and respira
tory processes of aquatic life so that fish will not die from 
lack of oxygen during the winter freeze over, (These conclu
sions are based on lake studies made by the writer with the 
Wisconsin Land Inventory 1930-1935 and on the more intensive 
and precise studies of professors B, A, Birge, C. Juday and 
associates of the Limnological laboratory of the Wisconsin 
Geological and ITatural Ristory Survey.) 

Food Sup-oly: Field observations of 1935, 1936 and 1937, 
by the personel employed on this refuge and by the writer 
certainly shows that there is an ample supply of forage fish, 
or minnows necessary as food for game fish. Fresh water 
shrimp and particularly large numbers of aquatic insects 
have also been observed in these waters. Of the marsh and 
aquatic plants that have a direct and indirect bearing on 
fish life, beds of leafy pondweed (Potamogeton follosus)and 
swamp smartweed tPeiygonum muhlenbergii)are worthy of special 
note. Other pondweeds in this area are sagopondweed (P otamo-
geton oectinatus) and redhead grass (P. richjdsonii) 

Observation on Age and Fish Growth: It is bo be regret
ted that very little work has been done on field studies deal
ing with the growth of fish in reference to there age. Attempts 
will be made to do some of this work in the immediate future. 

Cps»x 
Recently a 16 pound northern pike/jwas caught by locals 

just north of the refuge. Scale studies show that this fish 
to be 7 years old. Upon further checking on old notes it ap
pears that this is an excellent growth for this fixfe. and tends 
to indicate that food conditions for game fish are very good. 
It is also interesting to note that this fish mltet have devour
ed 260 to 270 pounds of food, mainly minnows, in order to reach 
the weight of 16 pounds. An application of the above infor
mation on fish environment implies the planting of fish in 
these waters. Such a program as previously shown and explained 
by superior officials fits in to the proposed purposes of a 
refuge sine it will tend to produce an out flow of wildlife 
that is of direct value to sportsmen and conservationists. 
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Des Lacs Waterfowl Refuse 
Kenmare, ITorth Dakota 
J-.- rry 17, 1938 

NABEmVE EEfORi' ON iiCTI^rTIES 
December, 1937 

It hardly seems necessary to write a narrative report because 
most of the work has been of a routine nature dealing with prepar
ing my share of the Aleutian Island report. 

While I was on the Aleutian Island Expedition, it was decided 
that different members of our party would work over some particular 
phase of our field work, % share of the report was to deal with 
the vegetation. At a later date Mr. 0. J. Miirie, who was chief of 
our party^correlate his conslusion on bird notes, etc., with the 
contributions of the different members of our party. Since all 
problems of our field study were discussed in detail before we 
parted, we all a definite understanding of what our task is. 

Birds: Notes on observation of birds, and collection notes on 
bird skins, skeleton, etc, have been checked over and sent to Ivkiie, 

Plants: The checking and working over the plant collection 
proved to be a tedious job. Doctor V. B. Scheffer, a member of our 
party has sent his plant collection to me, Murie will probably add 
his findings to the notes when the plant renort is sent to him. 
All members of our party have contributed all they know on the nom
enclature of these plants. While our boat/the Brown Bear stopped 
over in Juneau, Alaska, we had the privilege of meeting Mr, J, P, 
Anderson, a bot^iist and florist who had been collecting Alaskan 
plants for a number of years and was contemplating writing a man
ual on the plants of Alaska, He worked with Doctor Eric Hulten, a 
Swedish botonist of repute, who has recently completed his field 
studies on Aleutian plants and their distribution: in facty a paper 
by Hulten on this subject is at the printers now, Anderson had a 
chance to glance over a large number of these plants, and he named 
quite a few of them. 

During the mohth of December an attempt has been made to ar
range these plants systematically and name as many as possible, I 
regret to admit that I was able to n: me only a few of the plants and 
would like to have these names verified, and the other plants nam
ed, Accordingly the collection has been sent to the Bureau of 
Biological Survey. 

Previously my instructions were to start a mapping projedt on 
the primary refuges of Rorth Dakota and Medicine Lake of Montana, and 
then to work on the Aleutian data during the winter. On December 
Mirie asked for the results of the plant studies, and I found myself 
awkwardly unprepared. It is hope that the identification of these 
plants will be hastened. While waiting for the identification of 
these ulants, an attempt will be made to figire on the distribution 

of these plants by referring to the collection numbers. 

Aletitian Island Report 



Vegetative Cover Ifrue Mans: ^ "better understanding of the geg-
etation particularly from the standpoint of its use can he had hy 
knowing more about the plant cover. Accordingly two sample plots 
having vegetative floral types typical of the Aleutian Islands were 
mapped on Kanaga and Igitkin Islands. Mr. J. Tise, assistant to 
technician, made excellent copies of the original field maps for 
the Aleutian Island report. Symbols for floral types were in accord 
withAplan of mapping outlined in "Vegetative Classification for 
Cover Mapping", that was used on the waterfowl refuges. These plant 
cover types will be described in detail and further amplified by 
pictures of the vegetation taken by members of our party during the 
expedition. Scheffer has Recently sent a remarkable collection of 
pictures of Aleutian plants^tiiat have been identified by Hulten. 
These pictures will be of aid in identifying some of these plant 
collections. 

Water Analysis: The thorough and precise technique that Tise 
employs on a job made it possible to depend on.his results in tit
rating water samples from the Aleutian islands and from local refug
es. These tests were.made to determine the fixed or bound COg. We 
are grateful to Doctor S, Bordner of the Wisconsin Land Economic 
Survey for equipment and^solutions for making these tests. The 
possible significance of thi S water analysis will be explained in a 
later reports. 

Horth Dakota Befuges: Eesults of conferences and field trips 
with refuge managers have been disdussed in previous narrative re
ports. 

I regret that I have failed to have a complete and thorough 
understanding of the different phases of biological development 
with the refuge maaager at the Des Lacs Eefuge. This relation is 
a direct contrast to the frank and complete cooperation that has 
bean experienced with all other refuge managers. If time were 
spent to pry into the nature of the development work and in going 
through the usual awkward procedure of working up a cooperative pro
ject, little nr no time would be ieft to work on the Aleutian mat
erial, consequently, the Des Lacs Eefuge is ^eing left alone and I 
am attempting to finish ray contribution to the Aleutian Eeport with 
the view in mind of having a definite understanding on the spring 
and summer work program on biological development irrespective of 
relations. 
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November 1937 

November's work program dwelt mainly witb getting a mapping 
program started at Arrowwod Refuge and checking on the mapping at the 
3)es Lacs and Upper Souris Refuges. While these mapping projects were 
being carried on, conferences and field trips with re luge managers 
served as a means of getting a definite understanding of biological 
conditions on the refuges. Work programs on biological development 
were drav/n up where necessary, and if refuge managers and camp super
intendents had already drawn up a work program, amendments were added 
if needed. Conclusions explained in this report are the result of 
collective observation and thought by myself and refuge managers. 

Water samples are being gathered from the fefuges for the 
purpose of making a fixed or bound CO2 test. Juday's limnological 
work in Wisconsin tends to indicate a relation between the carbonate 
concentration and other salts that have a distinct bearing on water 
biological environment. I have managed to secure solutions from the 
Wisconsin Land Inventory with whom I used to work, for making tests 
on water collected on the Aleutian Islands and have enough for making 
tests of water from some of the refuges in this vicinity. 

Upper Souris Refuge 

Winter Y/ork Program; A winter work progr m has already been 
drav/n up for the Upper Souris Refuge as v/as explained in the last months 
report. As per instruction noted from Mr. Sayier's letter of September 
30, 1937, and Mr. Maurek's letter of October 2, 1937, this program^ 
was submitted to the regional office for further amendments and approval. 
To date nothing has been heard. Further delay v/ill handicap game improve
ment work on this refuge. 

Conferences with Mr. Dougal, refuge manager, and Mr. Racke, 
camp superintendent, showed that the construction of fish shelters 
could be put in effect since Mr. Racke already had a project approved 
on this type of work. Other projects dealing with the construction of 
spawning rafts for minnows, wave breakers, rail fences, improvement 
for brush islands, and brush and lean-to shelters for upland game will 
have to wait further approval from the regional and Washington office^ 

Lower Souris Refuge 

The report on the Lower Souris Refuge was given in the last 
months narrative report. 



Arrowood Eefuge 

Cover ?^"oe Maig-ping: A cover type mapping program that was 
started with the Assistant to T^^iician, Mr. Rognelie, was shown and 
explained in detail to Mir. Craven, refuge manager, so that he can 
cheek on the field maps. 

On this refuge we were momentarily confused when mapping a 
marsh type ov vegetation not having any dominant plant type of siiecies. 
Finally we ended up by choosing the plant types that seemed to be 
prominant and also of significance particularly in the immediate future. 
The density of the plant specie or association was shown and further 
description of the mixed marsh growth was explained in the notes that 
accompany the field map. 

Lean-to Shelters; Mr. Craven has followed instructions issued 
by Mr. Salyer when he visited the refuge in 1936. However, in carrying 
out these instructions there are certain adaptations to envirnnment that 

are worthy of note. 

Snow readily filled in the more exposed lean-to shelters three to four 
feet high as shown in the above diagram. Accordingly some of the 
shelters were mads higher and the upright supports were surrounded with 
a shock of corn. The result was that the snow drift was further for
ward . Such a practice is not necessary at Lower Souris. Upper Souris, 
and Les Lacs Refuges because there are large coulees and brush and 
tree cl unps in and near which shelters can be located where the bulk 
of the snow will drop before it reaches the shelter. 

The objention that the opening in the back of the shelters 
will allow wind and snow to come in can be corrected by extending part 
of the top further out so that the opening can be made along the sides 
of this extended part of the roof. 

Fo6d*AM*g6ter Conditions for Upland Game Birds: If the winter 
is mild and there is not much snow, upland game birds will have little 
trouble during the winter since there will be an ample amount of weed 
seeds, grain, and grit in the form of gravel. But if there is the usual 
snow, it may be necessary to put out a mixture of seeds and gravel in 
those narts of the refuge lacking berry bearing plants such as rose and 
buckbrush. Seeds mixed with gravel will tend to prevent the gravel from 
freezing solid. 



Coulee Dams: It wag a real privilege to see coulee dans 
which will impound small shallow ponds of water that are so desirable 
for ducks. This project will greatly increase the desirablity and 
em capacity of this refuge for nesting waterfowl. The small amount 
of water impounded hy thise dams will have little or no effect on the 
larger marsh and pondsites. Though these small ponds of water are 
liable to dry up in the late summer, they will have served their 
purpose and broods of ducks can easily reach the adjoining larger 
bodies of water. It is hoped that the construction of couless dams 
will be allowed on the Upper Souris and Des Lacs Sefuges. 

Medicine Lake Refuge 

Cover Type Maouing; Wo mapping project was started at 
the Medicine Lake Refuge because v/inter was setting in. 

Large llesfcing Islands; The large nesting islands being 
construsted by the C.C.C. are built in a manner that makes them 

desirable for waterfowl, but they are too close together. Though 
a more desirable environment for waterfowl would result if the 
construction of islands were continued in this manner, it seems 
advisable to place the islands farther apart because of the expense 
involved. Plans have already been outlined for the gravelling and 
placing of boulders and rocks on these islands as has been done at 
the other refuges. 

Upland Game Bird Conditions: Berry bearing plants which 
usually hold their fruit through the winter did not bear fwalt be
cause of the drouth. The weed growth, of Russian thistle, bindweed, 
and the pigweeds will furnish seed for feed if they are hot covered 
over with too much snow. After a heavy snow fall, it may be necessayy 
to mt out some hopper feeders with a mixture of seed and gravelxin 
those pi ces where there is a concentration of birds. 

In the sandhill unit of this refuge there is a. lack of food. 
However, it is possible that shahptail grouse may bud to some extent 
on chokecherry which has already been observed on the Upper Souris 
Refuge. In view of these conditions it seems advisable to place 
ijpper feeders in lean-to shelters in this sandhill area, Mr. 
Kreager, refuge manager, has already placed some of the hoppers in 
the lean-to shelters. 

Des Lacs and Lostwood Refuges 

No definite management plan of biologic: 1 development has 
been discussed and worked over for the Des Lacs and Lostwood Refuges 
with Mr. Low, fefuge manager. However, we will probably get together 
in the immediate future. 
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Horomber 1937 

Hovember• s work program dwolt mainly with getting a mapping 
program started at Arrowwwod Kefuge and oheoking on the mapping at the 
Dee I»ao8 and Upper Sourle Refoges, While these mapping projects were 
being carried on, oonferenoas and field trips with re Uge managers 
serred as a means of getting & definite understanding of biologioal 
oonditions on the refuges. Work progrrmss on biologlo 1 develo >mant 
were dr ^wn up where necessary, and if refuge managers and c rap super
intendents had already drawn up a work program, amendments were added 
If needed. Conclusions explained in this report are the result of 
oolXeotivo observation and thought by myself and refugs managers. 

Water samples are being gathered from the fefuges for the 
purpose of making a fixed or bound COg tost, Jiiday's limnologionl 
work In Wisconsin tends to indicate a relation between the carbonate 
concentration and other salts that have a distinct bearing on water 
biologic 1 environment, I h ve managed to secure solutions from the 
Wisconsin Land Inventory with whom I used to work, for making tests 
on water collected on the Aleutian Islands and have enosigh for making 
tests of water from some of the ref'gos in this vicinity. 

Upper Sourls Befogs 

Winter Work ?rogram: A winter work progr m has already b en 
drawn up for the Upuor So ii^is Ref ige as was explained in the Inst montha 
report. As per instruotion noted from &r, Sayler's letter of Sertembor 
30^ 193^. &rai Maurek's letter of QotobqX-2, 19^7. tl ig ^rogrora^ 
was submit t ed tip "the regional off ice for furfcher amendments and a;/ "rovai. 
To date nothin^T has been heard^ Further delay v/i_Il handicap game rove-
menT^/ork on this refuge, as!"" 

Conferences with Sr. Uougal, ref'ige manager, and Mr, Racke, 
camp s'.iperlntena.ent, showed that the construction of fish shelters 
could be out in effect since Mr. Eaoke already had a project approved 
on this type of work. Other projeots dealing with the construotion of 
guawnlng rafts for minnos, ware break org, rail fences, improvement 
for brash isl nde, "and br-ish and lean-to shsljwwOoT'^8t-m will 
have to wait farther a rovl from the regional and Washington office; 

Lowsr Souris Refuge 

Th© report on the Tower Souris Refuge was given in the last 
months n rr'tivo report. 
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Arrowwood 

Cover T.too A cover type laapplr^ program th 't wae 
ativ-rted v/ith the Assletant to technloi&n, Mr. Eognelle. wag shown and 
©xplFined In detail to Mr. Craven, ref̂ igo manager, so that he can 
ohooh on the field m&pfi. 

On this refiige wo waro momentfc^rily oonfuaed when mapping a 
marah tyr o ov /egotation not having any dominant plant type of soeoios. 
Finally we ended up "by choosing the plant types that seemed to be 
prominant and also of significance particularly in the immediate future, 
fhe density of the plant spooie or assooiatlon was shown and f rther 
dosoriptlon of the mixed marsh growth was explained in the notes that 
accompany the field map. 

Lean-to Sheltora: Mr. Craven has followed instructions issued 
by Mr. Sulyer when he visited the refuge in 1936. However, in carrying 
out these instmetions there ere certain adaptations to onvlranment that 
are worthy of note, • 

" jfaf*-" 

Snow readily filled In the more exposed lean-to shelters three to fo r 
feet high as shown in the above diagram. Accordingly some of the 
sheltors were made higher and the upright supports wore surramded with 
a shook of corn. The result was that the snow drift was further for
ward . Such a praotic© is not necessary at Lower Sourls, Upper Souris, 
and Des Lacs Hofuges because there are large coulees and brush nd 
tree ol .mpn in and near which shelters can be located where the bulk 
of the snow will drop before it re ohes the shelter. 

The objentlon that the opening In the book of the shelters 
win allow wind and snow to ooae In can be corrected by extending cart 
of the top further out so that the opening can be made along the sides 
of this extended part of the roof. 

F9^'Mtd'<9»p,r ••QqdUlon.a for 'pl^d Satao Blrdg; If the winter 
is mild and thcro is not nroh snow, upl nd g mo birds will have little 
trouble during the winter since there will be an ample amount of weed 
seeds, grain, and grit In the form of gravel. But If there is the usual 
snow, it may be necoasary to put out a mixture of seeds and gr- vel In 
those parts of the rofige laoking berry bearing plants such as pose end 
bue'rbrush. Seeds mixed with gravel will tend to prevent the gr vel from 
fieesing solid. 
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goalee dewmt It w n a real privily tc 3?»o wloe dane 
w* ioh will impo md small shallow ponds of w»t *r ihevt tro «o d elrahle 
'or dasks. This project will greatly Inoro so the deslr&blity and 

capacity of this rsfuge for nesting waterfowl* Ths »nt-ll ajaoiint 
0 * v/ ter impo-mde^ h thds© drains will haye little or no ffect on >Ke 
larger marsh and ponds itas. Though these small ponds of water -re 
1 * hie to dry wv In the lata Sunsner, they will h&re serred their 
purposa and broods of ducks can easily ra ch the ndjolnin- larger 
bodies of water. It Is hoTr^l tlr-t the oonstmraticn of couleas dagg 
will be allowed on the Upper Sour is and Das hoes 

Madlclne Lafca Tefage 
QLe-m 

Covor IV- o lju, rjingt Ho mapping project was st rtad at 
the Medicine Lake Hafuge because winter was setting In. 

^ Layiga Hestlr^ Islandsi IJhe large nesting Islands being 
f-jjjL* f<a const noted by the C.C.C. are built in a manner that makes them 
(v' , aealrablo lor.watflri'jwl, but |kw wo t^oloao to(rother. 7boa#l 

AeJt a uore desirable ranrlroninont for waterfowl would result If she 
'r~ eons tnct Ion of islands were eontlme^ in this uanner. It seems 

adrlsAble to pli^o > tho islands f urther a^art because of T e expense 
involved, flans have already been outlined for thn gra eHl«> sad 
placing of boulders and reehe en these Islands as h^s beua done at 
the other rcf ges. 

TJ-pland (huie r.rd "ondltiuun Berry bearing plants which 
isually hold their fruit throng, the wlnt r did not bear frllt be
cause of the drouth. The weed growth of H ssl an thistle, bindweed, 
and the ulgweeds will furnish sued for f cd if they re hot covered 
cvor with too much snow. After a heavy snow fall, it ra'y be noces yy 
to uit out some houper fofwlers with a mixture cf seed and grarcl.ln 
those pi oes where there is a oonoentrition of birds. 

In tho sandhill un't o ' this rof go there la lack o food. 
Ho- av r, it Is possible that shuS t 11 gro^iso nay bud to sous ©xient 
on ohokochorry which has already boon observed on the ppor dourio 
ftsfug**. In view of these conditions it seems advisable to place 
hppor feeders in lean-to shelters in this s; nuhill are; . Hr. 
ICro .^ar, rai ju nanagor, has aire dy placed a one of the ho pors in 
the loan-to shelters, 

lies Laos and Lostrrood Befugos 

Ho definite iiiriinmjipjsrti of biologic l develo?orient has 
bscn disc issod and worked over for the Dee Lacs and liostwood fefoges 
with Mr. Low, foibge w-n^gur. Ec3w«v«r» we will probably got together 
in the toicdlate futu re. o 
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KABBASIIS OH AC® ITU IBS 
" FOR 

OGTOBm 1937 

This  narrative report v/ill deal mainly with the progress 
of work programs having to do with Biological development and uro-
posed future work programs. 

Lia-r-r IHGr PhO3 

A mapping project already started at Lower 3ouris Hefuge 
hy Mr. Henry, Hefuge Manager, Mr. Jenson, student Biologist, and 
now carried on hy Mr. Hammond, Biological aid, was studied with the 
view in mind of effecting and standardizing a system of vegetative 
cover map types Based upon the types already worked out. Host of the 
area mapped on the Lower Souris Hefuge was done in marsh areas. The 
marsh and aquatic types previously determined By the Section of Hood 
EaBits pointed the way for further choice of cover types for swamo 
and upland cover. 

The choice of cover types outlined Below was determined 
collectively By Hr. Henry, Mr. Hammond, and myself. 

KerBs: 
H-j Weeds—mixture or one species dominant. 
Kg Sweet clover and Alfalfa. 

Grasses: 
Long (Grasses—mainly me ̂phytic grass—mostly tall enough for hay. 

G-g Short Grasses—mainly zerophytic grass—like Buffalo grass. 

Brush (Unland); 
B-j_ Bwarfted Brush (Buck-Brush, SilverBerry, etc. dominant). 
Bg Dwarfed Brush (Hose prominent) 
Br, High Bm h (Choke-cherry, JuneBerry, Plum, Thornapple, etc.) 
B^ High Brush (High Brush as in B3 with Hose prominent). 

Brush (Damn to Marsh Hnviromont;; 
Willow Brush. 

Sj? Fruit Bearing Brush, usually associated with damp enviroment, stream 
Banks, Swamp or Marsh Border, or damp forest or tree groves. 

Trees: 
F-j_ Mixed hardwoods 
F0 Populus spp. 

Agricultural Crous; 
f 

% G-rain 
Ap Cultivated crops. 

Marsh Trees: 
T-j Willow 

This choice of types was Based mainly on wild life use 



and were quite "broad. For a more detailed study of the vegetation, 
field notes are "being made descriMng in detail the nature of cover 
types as to dominant and suhdominant plants for the forty, quarter, 
or section as circumstances demand. 

The marsh types used in North Dakota, are: 

Llarsh: 
I.Round Stem Bulrush 
¥ Three Square Bulrush 

Leafy Bulrush 
Smart weed 

Mg Wild Millet 
My Duck Potato 
MQ Other "broad leafed marsh plants 
M]_o Spiked Rush 
Mi g Bur-reed 

Sedge 
M] Q Cat-tail 
M]_9 Reed canes 
1-24 Marsh meadow 

At the Upper Souris Refuge, Kreusr, Assistant to technician, 
was started on a vegetative cover mapping program. Ereuser previously 
has had experience with a G-eological survey party and has studied 
plants of value for wild life. This experience has made it possible 
for him to do cover type mapping with, very little preliminary field 
training. 

At the Des Lacs Refuge, Tiese, an engineer of contour map-
- ins experience, had to learn plants and distinguish cover type plant 
associations. After about ten days of intensive field training on 
plants and vegetative cover types, Tiese demonstrated thfet he was 
qualified to carry on cover type map ing. 

The difficult and most precise map ing of aquatic plant 

life is not being done on any of these refuges because this water 

vegetation is in part decomposed. Such mapping cannot be success

fully carried on until next July. KJt 

A cover type mapping project is being started atnArrow-
wood Refuge and if the weather permits will be started at the Medicine 
Lake Refuge. 

INTER WORK RROSlRuM 

While this cover type mapping program is being conducted, 
plans are also being drawn up for winter v/ork dealing with biological 
development. No projects are being drawn up for Lower Souris Refuge 

since Mr. Eenry has this refuge well in hand. 
Since the following winter work program on the biological 

development of the Upper Souris Refuge was a large part of the v/ork 
done this month and has been sent to the Regional Office for approval, 
it is included in the narrative report. If this plan of development 
goes through, past working relations indicate that excellent cooperation 
can be expected from theC.C.C. 
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Conference and field trips with Mr. Kxihechek, It. Dougal, 
and other Upper Sour is Eefuge personnel, and past field work on 
this refuge has furnished the haekground for this proposed work 
program. 

Pond Site Below Besevoir Baiji 
• • -— - — 

Bulrush righting: Rootstocks of hardstem bulru :h(Scirpus 
.q.cutus) are being dug at the Pes Lacs Hef^oge. If the present spell 
of warm weather continu.es, it would be advisable to plant clumps of 
these rootstocks with the soil left on in these ponds ites just below 
the water level at intervals of 3 to 4 feet. Bulrushes should be 
planted on marginal -bare mud flats not having other marsh plants, such 
as bulrushes, spiked rush, swamp smart weed, and cord grass. 'Though 
field observation showed that fall planting does not produce as good 
growth as spring planting, it is advisable to do soAie planting this 
fall because the v/ater level is 18 inches or more below the usual 
level and thus makes it possible to plant the tootstocks just below 
v/ater level rather than Igto 2 feet below water level as should be 
done next spring. 

Considerable jjlanting was done last spring and fall by 
pushing root stocks in the mud with a rubber booted foot and often 
there was difficulty in getting the booted foot out of the mud. Ir. 
Henry, Eefuge Manager at Lower Souris Eefuge, found that if these 
rootstocks clumps were oushed down with a stick or some similar ob-
ject which is., slowly pulled out, that clumps of bulrushes can he 
planted without having that difficulty. 

The importance of planting bulrushes in pondsites along 
mud flats needs further emphasis. Though the hardstem bulrush is 
known to be an excellent cover plant and fair food plant, the main 
ourpose of this marginal planting is to prevent wave action from 
roiling the water. Aquatic plants do not thrive in roiled waters. 
The existing nucleus of leafy pondv/eed (-Fo tamo pot on foliosus). sago 
pondweed (Potano pet on oect inatus). and red head grass (Potamo^eton 
P.ichardsonii) will spread rapidly if these waters remain clear. 

Small Brush Islands: During the winter of 1935-36 the 
clearing of the lower ondsites was collaborated with the building 
of small log cribbing brush islands and other habitat improvements 
of brush and logs. These small brush islands have never been finish
ed. In their present state they are useless ancl^fact, stick up like 
sore thumbs. In the "Preliminary Instructions to Wildlife Tocfnichians" 
by Mr, Eubechek in 1935 and in Mr. Salter's conference^ of 1935f-36, 
requests were made to construct and complete these islands. 

Originally these islands were constructed about Ipj feet 
above water level to allov/ for settling. Some of these islands were 
built too low and others too high, but most of them appear to be 
the correct height. At present these lower aondsites are 18 inches 
or more helow the required water leve1. After freeze up it will be 



possiMo to "build up islands that are too low and take off the tops 
of islands that are too high. Mr. Dougal suggested that the log crihhing 
of the "brush islands should "be water level height. The islands should 
then "be capped with straw and soil. This type of island construction 
sounds temporary, "but if these islands are properly planted with root-
stocks of hard stem "bulrush and cordgrass, the thick underground stem 
of the "bulrush will tend to grow a riprap around the v/aters edge and 
the extensive rizomb and root growth of cord grass (Spartina Michauxiana) 
will tend to hold and "build up the soil as the underlying straw decays. 

The eventual result will "be many small island nohs of marsh 
growth that furnish ideal nesting sites for such diving birds as canvas-
backs, redheads, and scaups or bluebills. 

i DUiULlMCr 

Tfisli Shelters: The cutting and clearing of the Scruris Eivor 
hanhs in the Lake Barling area should he oollahorated with hahitat 
hnroyenents for fish life as was done last year. The fluctuating warer 
levels of this resevoir lake makes the hullding of sms.ll hrush islands 
"nd soawning rafts for minnows useless. Existing conditions snoald 
determino tL type of fish shelters to he huilt. Of the various kinds 
of fish shelters, the knockfed dovm tree type is the most desirable. 
Other suitable kinds of fish shelters are the lean-to (for steep ̂ k3), 
tPe -idge oole, flat brush, and Io» types. These fish shelters should 
be nlaced 70 feet or more apart; 100 feet would be better. Because 
, We fluctuating water levels, fish shelters should be anchored m 
a sloping manner along the banks so that they will be of Wflue 1,0 wa.er 
life inspite of varied water levels. The method used in building fish 
shelters last winter is satisfactory and shoula be continue... 

11. P. . r "hi ABOVE UNIT 41 

horse Pi rt Island Irrurovement: The large dirt islands that -

were made by ditching and throwing up earth above the water level shoulu 
be improved by gravelling the ends in a class 0 style oiriprupping . 
These "ave] patches should be at least 70 6r more feet in length 
and should extend below the water level. On some of the longer isl n 

it would be advisable to have a gravel patch in the center. ̂  
o-ravelling of islands has already been started and should be continued. 
0 In the meeting with Mr. Salyer in 1936 he explained that 

oi o-p fhP larger islands can be improved for a greater variety 
:r^ter?owl particularly shorobirds,by placing a pile of loosely 
sLlnled rocks and boulders on them. Some of these rocks should be 
two "man rocks and there should be ample interspaces and depressions 
... . 1., . n p Marginal to and strev/n about this rock pile shoul 

he other rooks and boulders that are alone and in groups of twos and 
threest This pile and scattered boulder improvement work should 
appear natural, that is, similar to Scattered rook and ooulue 
concentration that results from glacier moranio deposition . 

Fish Shelters: The "building of fish shelters should be 
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I L at lea-rt 2 feet below water level; 3 feet wo-ald be better. 
"Fish shelters sheald be built in groups of threes.^ haoh 

shelter of the group should be ^^011^^8 

STrdleein ShrplLiS of f"h"hrite^ For exarrple, there will 

u3ed as food for game fish and othe^oms of life, 

T,n, flribbi pg Brush ^ ̂ ̂Lsh'Llands 

abfut one ̂ otjbove water level 

so that it will be of proper height after it se^l . 

SuawningEafts: The construction of spawning raits 

hS3 iinrh^^^SSdorwoororboahsAonT^3^b^f 6 ' inche s o/more 

L^diite;. (lee Page ^^njt^ 

spawning rafts s a- inches of water above, 

not available, a spawning raft can be n̂ de by 

.sing a cô ot̂ ensê flat ̂ -of̂ brush.̂ , ̂  ̂ f 

.^ine -

sev^e;' These * structures, like the spawning rafts, should be 

anchored 0f these minnow spawning structures 

. . c 4--hP^r cTae was explained more in detail. 

sfss-
nf 'doir*- habitat inrorovement work for spawning minnows is 

ance oi doing h?Bio^t parge-mouth bass , northern 
emphasised m view of the 12 to 19 -ounds of fish flesh 
pike, wall-eyed i -e, ...v. •'w,rt-,iermorQ. fish eating birds 
•in nrder to .^ain one pound oi flesh. Fartiiernou ,, i & 

on small fish life. 

Wave Brea'-'-e^s: There are at least 10 sizahie fields 

that will flow 



during the past snmrner. If the water could he kept from becoming 
roiled, a rapid natural soreading of the aquatic vegetation^ mainly 
the leafy pondweeds, world result and a better balanced biological 
condition would exist that would not be so suitable to Botulism. 
The above concludion is the result of field observations made at 
the Des Lacs Refuge in the summer of 19':5. At that time all the 
water areas were inflicted with Botulism except the Lower Des Lacs 
Lake which was surrounded with a heavy marsh grov/th and covered v/ith 
pondweeds. 

Unfortunately this refuge cannot depend on getting bul
rush rootstocks from the Des Lacs Refuge because the present dig
ging ground will be exhausted after this season. 

The construction of a series of overlapping wave breakers 
would greatly decrease a roilec^vater condition and make it possible 
for both marsh and aquatic plants to assert themselves in a more 
rapid manner. These wave breakers should be placed where the water 
will be Z feet or more in depth and should protrude about 6 inches 
out of- the water. 

Fortunately there already exist in these fields a scatter
ed growth of swamp, smartv^eed (Polygonum I.Iuhlenberuii)which upon 
being flooded will produce a luxuriant grov/th both in the water and 
marginal to it. This plant is well adapted to fluctuating water 
levels. As a consequence great care should be taken not to place 
wave breakers where remains of this plant can be found, 

URLaHD same birds 

Brush Piles In Lower Pondsites: When the lower pondsites 
below the resevoir dam were cleared, the brush that was not used 
was oiled up with the butt ends dov/n. Some of these brush piles 
served as shelters for game birds, but most bf them v/ere useless and 
served as hide outs for skonks and nesting sites for magpies. 

In the field trip and conference with Mr. Kubechek on 
October 24, 1937, he suggestedthat about a fourth of these brush 
-oiles be replied so that there would be more space beneath. This 
would tend to discourage skunks and yet would be better adapted 
to upland game birds. The other brash piles should be burndd. 

Lean-to Shelters: The placing of lean-to shelters last 
year plus continual field observations of last winter made it possible 
to determine the proper location for future shelters. These shelters 
should be located marginal to brush clumps in the coulees, in the 
narrow strip of woodland along the river and by agricultural fields. 
If there is not sufficient brush cover of thicket near the lean-to 
shelter, one or two knock down tree types or tepee type of shelter 
should be built that will serve as hide outs for birds. Such structures 
should be at least 50 feet distance from the lean-to. 

Rail Fence: Mr. Kubechek pointed out that the construction 
of zigzag rail fences marginal to and from farmer's old wind breaks, 
isolated clumps of trees and brush, in coulees and on the windward 



side of lean-to shelters will furnish more desirable environment ior 
woody plants, furnish bird shelter, and possible nesting sites ..or 
ducks such as mallards, and serve as a snow fence for preventing 
bird shelters from being covered. 

Dead frees; A project has been approved for the cutting 
out of dead trees in the existing stand of stream bottom woodlands. 
This project would oartially destroy the natural cover that exists 
and in some places would cause a barren condition that would be 
oractically useless for wild life. However, such a project would 
be suitable for a park area. In view of these conditions this 

project should be cancelled. 

fo-pp of TT-pifi.nd H-ame Birds; Mr• Mauyek, -acting Regional 
Director, dbes not tkvbV feeding upland game oiras unless it be- ^ 
comes an absolute necessity. Field observations show that there is 
an abundance of berry bearing plants such as rose, buck brush, and 
thornauple that will have available food insplte of heavy XXXHXX 
snow fall. Gravel patches in lean-to shelters and on patrol roads 
should furnish birds with sufficient grit. 
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wmsm ly wm %h*srdmrm<m at tha loaor port of tlo r.p$m> mirim 
\ 
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Log oKibbing island packed with brush. The 
corner posts are tree stumps that have been 
cut high. This structure is built 1 foot 
out of water to allow for settling. 

A shelter in tha open fiild after the 
first blizzard. 

Rail type fence in back of this shelter 
caught soiji^i^f the snow. 
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Upper Souris Refuge 

A frame work of crooked logs and poles for teepee 
type hide out shelter. 


